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Peston “che ptere Learn Chemistry—in spare time at home— 


aches; nanidsomely through this Amazing, New, Low Cost 
: SELF-STUDY COURSE: , 


By CORNELIA T. SNELL, Ph.D. 
Consulting Chemi: 

and FOSTER D. SNELL, Ph.D., 

Consulting Chemical Engineer 


ERE is a brand-new way to study chemistry, 

designed especially for the man who must , 

learn by himself, without teacher or labora- 
tory. These entire 118 lesson chapters were prepared 
by authors possessing the most varied teaching and 
practical experience in plant and laboratory, in 
research and engineering. In each lesson they give 
you simple, straight from the shoulder instruction in 
plain English on a cizcle chemical subject, with all 
necessary formulas, specially prepared diagrams, 
and then questions, to fix in your mind the knowl- 
edge you have gained. You get everything you need 
to master practical, industrial chemistry by you 
self—a complete course planned and organized so 
you can profit to the utmost from every minute of 
your spare time! And at the end of each volume 
You are given a complete final examination, with 
answers and a grading system, so that you can 
correct your own paper and check your progress. 


Chemistry—the Study Ammonium and Lithium Phenols and Their 

‘symbols, Formulas Compounds of. Aldehydes and Ketones 

‘Acids. anid. Alkalies 

Nitrogen Compounds 

‘Why Gold Has to Be 
‘Alioved. 

Radioactive Elements 


Gottords emus 
Sciphur Compounds Lead. S a 
Carbonydeater Mercury 

Sodium and Potassium Petroleum Hydroca 
“salts ‘Alcohols 


See Free Examination Coupon on Facing Page 


Great new industries are arising from the war-time applica. 

‘Chemistry—synthetle rubbers, aluminum und  steet 
‘the many-purpose plastics, magle new drugs, amazing 
new fibers, fabrics, methods—all vital to war, and destined to 
create thousands of after-war Jobs for chemically-trained 


PRICED, 
you to get_m complete grasp of Chemistry now—and make 
Some of these splendid opportunities yours! 


No vious Training in Science Needed! Four 
Inexpensive Books Teach You From A to Z! 
These books start from the most elementary facts and 
princi les and build up your knowledge of modern, up-to- 
late chemistry on a sure foundation. The authors take no 
knowledge for granted on your part, and unfold to you a 
complete understanding of chemical sclence aa it is’ used 
today in research and manufacturing. From the first page 
to the last the knowledge and training you get can be used 
as preparation for a job in any branch of the great and 

Krowing chemical industrie 


BOOK |, Covers the Theory of Inorganic Chemistry. |, Covers. Organic Chemistry. You get a 
Tt Desins by giving you a thorough rounding in the complete pleture of the chemical substances and 
‘You start with the simplest compounds originating in living organisms. It covers 


carbon dioxide—the simplest 
cae ater, abr, carbon dioxide the simples the entire production of petroleum, natural and syn- 


mation of oils into fats. ‘Tt expinins how  thetle rubbers, resins, dyes, drugs, foods, sugars 
fare made of atoms, atoms of atill smaller starches, fats, waxes, alcohol, proteins and 
particles; shows how to use this knowledge. It pre- This volume makes it easy for you to acquire by 
nts fully the nature of chemical elements, explains study a clearly-understood grasp of organic chem- 
the reactions by which they are combined Into prod- etry, 


uots vital in war and peace. 
ok IV, Tells You All About the Chemicals of 


200K 1, Explains Inorganic Compounds, ‘You learn Commerce. ‘You get full, practical reference. da 
Wow "nltiais are producrd ftom their gms. the uses any” thousandn of chemlenl materials all carey 
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Panne the Complete Course FREE! 


FREE EXAMINATION COUPON 


Van Nostrand Company, 

Fourth Ave. New York 3, N.Y 

me CHEMISTRY MADE EASY in 4 vol 
mes. "Within 10. days 1 will either. retuen ‘Ue 
Books of send You ¢1.05 as frat payment and 
82,00" ger, month “for ree months until the totnt 
price of $7.95. plus a few cents postage, ix paid 
Tf you send $7/85 payment in full with this order 
we ‘Wil pay’ postage. Same return privilege-! 


4 No Moi Just Mail th 
, he vides lof Mnese Solis foe's gousbeae te your 
own’ home —iwithout spending @ penn Make certain that 
You een learn ‘chemistry by “youreeie.. See ‘how skilfully 
These authors have simplified every tople for the man who 
must study without a teacher—see how readily you ‘can 
use these questions and problems (with answers) to check 
Your progress and to Eain confidence. Send for these books 
Qn approval for 10 days" free examination. At the end of 
that time you are entirely free to return them to us for full 
eredit unless you have proved to your utmost satisfaction 
that you can learn ‘chemistry from thelr pages. If you 
Keep them you need pay only $1.95 within 10 days and 
$2.00 a month ‘for three months thereafter. ‘Mall ‘the 
coupon at once, as this offer may have to be withdrawn at 
any time, 


D. VAN NOSTRAND COMPANY, INC. 
250 FOURTH AVENUE NEW YORK 3, N.Y. 
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There and then... the 


ary in 1913, Henry Ford had 
his technicians try a new 
production idea which had come 
to him as he inspected a watch 
factory. Instead of having a 
single group of men make the en- 
tire assembly on each flywheel 
magneto, the unit was moved 
from one worker to another. The 
result was a 50% saving in time! 
“Why not test this idea on the 
whole chassis?” Mr. Ford next 
suggested. So now, along ele- 
vated greased rails, each chassis 
was being pushed by hand as 
workers added the various parts 
in sequence. There and then, the 
assembly line was bornt 


assembly line was born 


A. chain-driven line was soon 
operating. And the 14 hours once 
required for a chassis assembly 
were cut to 1 hour, 33 minutes. 
Before 1913 ended, over 100,000 
Ford cars had been ‘built, break- 
ing all records for the industry. 
‘This achievement meant more 
than a saving in time, more than 
creating new methods for all in- 
dustry. To Mr. Ford and his 
associates, this was another step 
to make life easier for millions. 
From the first, the assembly 
line technique of production eased 
working conditions. Along with 
other modern advances, it helped 
to increase the life span of work- 


FORD MOTOR 


ers. At Ford, it soon made pos- 
sible the 8-hour day. And with 
unskilled labor in many places 
earning as little as $1 a day, Ford 
basic pay was raised to $5. 

‘The assembly line also brought 
price reductions on Ford cars, 
placing them within reach of more 
people. Sharing production sav- 
ings with the public is funda- 
mental with Ford. 

‘Today, in the creation of equip- 
ment vital to victory, Ford men 
continue their search for better 
ways of doing things. What they 
are learning is bound to be re- 
flected in the improved Ford 
transportation of tomorrow. 
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The tack we put in every tire 


Synthetic rubber used to rub itself the wrong way, 
until the chemists found the answer 


_A TIRE 1S Butt like a layer cake. 
First, one layer of rubber- 
coated cord, then another on top 
of it, The picture above shows a 
man building up the layers. That’s 
an_actual tire he's working on, 
before it’s shaped and molded. 

If the layers didn’e stick together 
tight, the tire-builder would have 

ad time of it. Production would 
slow down, Tire failures would 
increase. 

Natural rubber has plenty of ad- 
hesiveness, or “tack.” Synthetic 
rubber hasn't. So B. F. Goodrich 
cngineers began to search for some- 
thing that would give syathetic 
rubber more “tack.”* 

‘The answer was found ina cement 
made from natural rubber. It is 


applied to both sides of each layer 
and the underside of the tread. 

Butthis naturaltubber (2% orless) 
in the new synthetic Silvertowns 
insures against lagging production, 
frequent failure. 

By making and selling thousands 
of tires made with more than 50% 
synthetic long before the war, B. F. 
Goodrich engineers were able to 
get a three-year head start in com- 
pounding synthetic rubber—knowl- 
edge that today is invaluable to 
American car owners. 

These tires totaled more than 
80,000,000 miles. They were the 
first containing any synthetic rub- 
ber ever sold to American car 
owners. Many are still in use. To: 
day's B. F. Goodrich tires for pas- 


senget cars are all-synthetic (98%) 
and 1s good as pre-war 
tires. Truck tires aren't as good, 
especially in intercity service wich 
overloads, but are improving daily. 
Few can buy right now, but if 
you're one of those who ¢an buy 
tires today, go to a B. F. Goodrich 
dealeror Silvertown store. You'll get 
tires backed by years of experience 
with synthetic rubber in all kinds 
of products—tires backed by this 
£80,000,000-mile road test. The B. F. 
Goodrich Company, Akron, O. A 
ris 
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FIRST IN RUBBER 


He’s carrying quite a load but he’s doing all right. And 
he’s mighty grateful for your help—especially when 
Long Distance circuits are crowded. 


Then the Long Distance operator may say — “Please 
limit your call to 5 minutes.” Saving telephone time is 
important in wartime. 


BELL TELEPHONE SYSTEM 
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True for 52 year: 


TODAY'S 1.C.S. STUDENT 
IS TOMORROW'S LEADER! 


—and never truer than today 


© The Future belongs 
to the Trained Men! 


ACT NOW TO 
JOIN THEM 
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MARINE AND 
STEAM ENGINEERING SCH! 
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Fittiee Eugocs Steam Eonines 


‘Thousands of America’s business and industrial leaders 
began their climb to success by mailing this coupon! 
Special Tuition Rates for Members of the Armed Forces. 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7687-K, SCRANTON 9, PENNA. 
Please send me complete information on the following subjects: 


—— | 
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FOUNDED 1077 MONTHLY VOL 145 NO. 2 
Mechanics & Handicraft 


A TECHNICAL JOURNAL OF SCIENCE AND INDUSTRY 


CONTENTS / avausr, 1944 


Cover: Painting by Frederick Hoertz 
(Original for Todd Shipyards Corp.) 


News 


Five New U.S. Planes. 
Our Postwar Battle Strength. 
Freighters Snatched from the Sea......._ 72 
What About Postwar Television? 

America’s Favorite Gun. ; 
How Noise Injures. 
Engine with Wings. 
Don't Tread on These 


Weird Dwellers of the Deep.. 
Fighting at 425 Miles an Hour. 
The Plane You'd Like to Own, 
Alcohol Does 1,000 War Jots..... 
Light Traps Spies and Saboteurs, 


shutomobiles 


New Ideas for Tomorrow’s Car........... 146 
Gus_Blows_Another_Man’s Horn........ 150 


ome and Washo 


Winners in Our Kitchen Contest.........154 


Scale-Model USAAF Mustang. 166 
How to Use a Miter Box. 174 
Drilling and Spot-Facing.. 184 
Coolant Systems for the Shop. 193 
New Color-Photography Lens..... 196 


Giving Radio Its Voice...... 

Watering the Victory Garden............ 214 

Chemistry in Crime Detection... 218 
(Contents continued on page 8) 


LETTING THE 
CALENDAR 
CATCH UP 


BRING the date when 
POPULAR SCIENCE 
MONTHLY goes on sale closer 
to the date on the cover of the 
magazine, we bave effected this 
summer an adjustment of our 
time of publication. As a result, 
the September issue will appear 
on August 30, and thereafter 
each issue will be published on 
or about the first of the month 
that is shout on the cover, 
Subscribers do not lose by 
this change, as each will receive 
the full number of issues 10 
which be is entitled, 


EDITOR»... 4 5 4 Charles Metendon 
ASSISTANT EDITOR ss Acthur Wettina 
AVIATION EDITOR. 
HOME & WORKSHOP EDITOR. 
ART EDITOR. 2s we 


ART ASSOCIATES: Stowort Rouse, William Patrick, 
Somuel Dukler, Evelyn Cooper, 


PHOTOGRAPHY: W. W. Mortis, Robart F, Smith. 
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SPARK PLUGS 


IM SERVICE ON EVERY FRONT 


en ae 


“Ketch the bed-sheet, Luke . . . comp'ny’s acomin’ jor dinner.” 


Auto-Lite’s “Plug-Chek” Inspection Service can 
help save gas wasted by faulty, dirty or im- 
proper plugs. In actual tests by the American 
Automobile Association this spark plug serv- Tune In 
ice resulted in increased gas mileage up to 
12%! Today some car owners get better results 


from “hotter” spark plugs than those which Gd 
originally came with their car. This is particu- GREAT RADIO SHOW 
larly true because gas rationing so radically 
cuts the speeds and miles you drive. “Plug- 
Chek" will quickly show you whether your 
present plugs are operating “too hot” or “too 
cold” or just right. Get a “Plug-Chek” today! Feoturing men and women of 


the fighting fronts 


THE ELECTRIC AUTO-LITE COMPANY resuase Naga pbc Hasek 


dsing Division + OHIO 
—BUY WAR BONDS 
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This man moves mountains 


Manuracturtne machinery that enables 
tractors to move mountains is Robert G. 
LeTourneau’s business, In 86 countries, his 
scrapers, bulldozers, Tournapulls, rooters are 
slicing high hills, throwing up dams, leveling 
fields. On every battle front of the United 
Nations, his earth-moving equipment is help- 
ing clear the way for advancing troops. 


As a business man, Mr. LeTourneau last 
year recorded sales of some $40,000,000. As 
an inventor, he has more patents to his name 
than any other man in his field. 
As a Christian layman, he de- 
votes 90 per cent of his business 
profits to Gospel work . . . oper- 
ates one of the nation’s largest 
religious foundations. 


ROBERT G. LE TOURNEAU’S 
TRIBUTE TOI. C. 8. 


Now, as when I studied with 1.C.5., the 
advantage of such a Course is that it gives 
aman @ chance to make a living while he is 
studying . ,. and to put what he is leaning 
into practice while ‘on the job. 


It isn't necessary 


than training. It taught me to dig and keep 
on digging until the desired goal is reached. 

With I. C.8. training, you are better pre- 
pared to dig up your own solutions to prob- 


Joms that come up in yo 
can stand on your own—and the world needs 
men and women who can stand on their own. 


RG Le Trarmcen 
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Mr. LeTourneau was a scraper repair man 
with an open lot “factory,” when he first “took 
stock” of himself. Assets: Faith, energy, be- 
lief in hard work, Handicaps: Limited educa- 
tion, limited mechanical know-how, 


To learn mechanics, welding, metallurgy, 
drawing, designing, engineering — he enrolled 
with I. C. S. as a student of the Mechanical 
Engineering Course. The I. C. S. textbooks are 
the foundation of his practical career. 

All LeTourneau plants feature special train- 
ing programs today—and I. C. S. 
Courses play an important part. 
Mr. LeTourneau stops to com- 
mend I. C, S, students in his 
shops, looks over records of 
Iesson completions, 

“Make yourselves at home 
here,” he tells I. C. S. representa- 
tives, “We have lots of fine 
fellows who need the kind of 
training your Schools give, [ 
like to see them take 1. C. S. Courses.” 

The same road to success taken by Mr. 
LeTourneau and thousands of other industrial 
and business leaders is open to you—if you 
have faith, Act now! 
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Coming Next Month 


ANTIAIRCRAFT GUNS, pitifully ineffective 
in World War I, have come a long way. In a 
recent Pacific action, U.S. ack-acks knocked 
down 25 Jap bombers out of a flight of 25. 
‘The story of these guns, and of the “predict- 
ors” that give them their amazing accuracy, 
will be told in an article on our 90 and 120-mm. 
guns that now reach all the way up into the 
stratosphere for enemy planes. 


PUSHING 45,000 TONS—the weight of a 
giant battleship—through the water at 32 
knots calls for engines a million times bigger 
than a watch, yet made with equal accuracy. 
And it’s mighty interesting to see them work. 
So come along on next month’s engine-room 
inspection tour and see some of the late devel- 
opments that have made our sea fighters the 
best-powered ships afloat. 


PRECIOUS JUNK. Mario Ammaribile, 
tique-shop owner, has New York socialites 
beating a path to his door for the unusual 
furniture he has created from parts of razed 
mansions. In this article, he shows how, with 
a little labor-saving ingenuity, such junked 
pieces as moldings, banisters, and mantelpieces 
can be made into exquisite tables, screens, 
lamps, and similar furnishings. Here are pro- 
fessional tips no home owner will want to miss. 


MEET SKIPPER KROLL and his 336-ton 
tug. Together they've traveled over 75,000 
nautical miles since Pearl Harbor, towing 
barges laden with war materials from one har- 
bor to another, hauling crippled ships back 

‘© port, and saving shipwrecked sailors while 
side-stepping enemy torpedoes. Here's a thrill- 
packed yarn of the sea, and of an old-time 
harbor skipper (now in the Pacific) who re- 
fused to stay home when the going got tough. 


SHOOTING WATER is a favorite sport with 
many a photo fan who snaps his shutter when- 
ever he comes to a stream or pond, river or 
ocean. Often, though, results don’t come up to 
expectation. Next month we'll offer some prac- 
tical pointers on taking water scenes, written 
by a photographer whose prints have won salon 
prizes. You'll find good tips on viewpoint, 
shutter speed, and exposure. 


ELECTRONICS. In the third of a series of 
four articles, Carl Dreher tells of the seemingly 
impossible jobs electronics is doing—this time 
in the field of industry. Citing their invaluable 
uses in such work as resistance welding, induc- 
tion heating, and stroboscopic counting, Mr. 
Dreher shows how electronic tubes have made 
possible amazingly accurate methods of meas- 
urement and control. 


POPULAR SCIENCE 
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YOU GET 6 KITS 
OF RADIO PARTS! 
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TELEVISION 
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My up-to-date Course includes train- 
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RADIO LESSON 


The set of 
books 
that makes 


MASTER MACHINISTS 


and leads to bigger pay! 


‘This big home-study and reference course gives you the 
practical facts on machines and methods you ‘ne 

Vanee in machine shop work. Take advantage of the other 
man’s ‘experience as found in books, to solve your prob- 
ems," increase your efficiency, with 


The AMERICAN 
MACHINISTS’ LIBRARY 


$ yoluynas-2308 panee—2516 Wastrations 
(A combined home-study course and reference library) 
‘of machine shop practice was written for pract 
ives You the best methods Yor every Kind of mactine shop 
Hone, fully explains lathes, dria, and other machine tools an 
Tet operation automate crew machines. speeds nd feeds, coat 


Learn SPANISH 


FRENCH, ITALIAN, GERMAN 
awiekly, asily, ¢ 


ANGUAGE 
PHONE METHOD 


BUSINESS MEN, professionals, engineers, Army 
‘and Navy personnel — all advance rapidly 
knowing Spanish, French, Italian or German. 

inal standard Language Phone Method gives you 


the actual voice instruction of an expert native 
teacher right in your own home. It’s as easy and 
lassant os listeniag to music. Write for full detete 
and easy terms. Play records on your own phono- 
graph, Satisfaction guaranteed or money refunded. 


FREE BOOKLET AND DEMONSTRATION 


FREE ILLUSTRATED BOOKLET. Write today for your 
copy of an interesting 16-page, illustrated booklet which 
answers every question about Language Phone, easy Day- 
ment terms, and 7 days’ free trial offer. 

7 DAYS' FREE TRIAL. Try Language Phone in your 
home a week before deciding. A small deposit brings you 
the entire course, 

FREE DEMONSTRATION. Come to our New York Office 
‘at 26th Street and Fourth ‘Avenue for free demonstration, 
Gaily except. Saturday. 


Funk & Wagnalls Co., Dept. 76, 354 4th Ave., N.Y. 10 
Se 
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Start It at SPARTAN Now! 


SPARTAN'S superior specialized training can make 
you. & lop-noten! aviation technician, ready for a lifer 


reat, post-war” “Air y 


Fleet of 18 modern train- 
ing: planes. ‘Excellent sr 
tien: skililed Instructors. 
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fhew catalog 

age and edus 

CAPTAIN MAXWELL W. BALFOUR, 
Director, Dept. PS-84 

rursa ‘OKLAHOMA 


SPARTAN® 


SCHOOL of AERONAUTICS and 
COLLEGE of AERONAUTICAL ENGINEERING 


If You Can 
Read English 


You can learn to play 
your favorite instrument 


2 es jf you follow, our clear, home-study, Instructions 
‘au, should” soon ‘be ‘playing 
Simple melodies. Easy as A-5-C! ‘No tedious. scales, You 


* if interested, send for Free Booklet, and Print 
and Picture Sample. See how eany ft is to Jean 
music at home without's teacher this easy short 


‘asic, 88 Gronewick Bide. New_York 3 
irieg Bookiet and Prist and Pictore Sample, 


i would 


POPULAR SCIENCE 


7 NUISANCE ON 


Za EAH 


usten Here, ro smasu your 
FACE--- ONLY YOURE SO SKINNY VOU 
MIGHT DRY UP AND BLOW AWAY. 


PUL GET EVEN 


A|[r'sore ov Coy 


DARN IT! I'M SICK AND TIRED OF 
BEING A SCARECROW! CHARLES 

ATLAS SAYS HE CAN GIVE ME A 

REAL Booy, ALL ricuT! i GaMece 


‘BO¥! IT DIDN'T TAKE ATLAS LONG TO © 
DO TWIS FOR ME! war MUSCLES! THar 
| Bucy WONT Shove ME AROUND AGAIN! 


WHAT! YOU HERE AGAIN? 1 
HERES SOMETHING | OWE VOU] 


[onsoe vou HERO —=— 


‘OF THE 


Yicranin 
eral Cin 
BUND oer! 


If YOU, like Joe, have a bod 
that others can “push around" —if 
you're ashamed to strip for sports 
Gr a swim—then give me just 15 
minutes a day! I'll PROVE you 
€an have a body you'll be prow 
Of, packed with red-blooded vital 
ity! “Dynamic Tension.” That's 
the secret! That's how I changed 
myself from a. spindle-shanked, 
scrawny weakling to winner of the 

forld’s Most Perfectly De- 
veloped Man. 

“Dynamic Tension” 
Does It! 

Using “Dynamic Tension” only 
15 minutes a day, in the privacy 
ef your own room, you quickly 
Begin to put ot 
your chest mea: 
Your back, fill out your arms and 
jens. Before you know it, this 
easy, NATURAL method will 


1 Can Make YOU A New Man, Too 
in Only 15 Mi nutes A mc 


—actual photo of 
the man who 
holds the title 
The World's 
Most Perfectly 
Developed Man.” 


dreamed you co 


a New Man! 


FREE BOOK 


CHARLES ATLAS, Dept. 1H, 
115 East 23rd 5t., Now York 10,N.Y. 

I want the proof that your system of 
“Dynamic Tension” will help make a 
New Man of me—give me a healthy, 
husky body and big muscular develop- 
ment. Send me your free book, “Ever- 
Tasting Health and Strength” 


ace how they looked be- 

fore and after—in my book, “Ever- 

lasting Health and Strenivh.” 
"REE. 


It tells all about 
sion,” shows you actual photos of 
men I've turned from puny weak- 
Tings into Atlas Cham- 


pions. It tells how Name. 
T'ean do the same WPicase paint SF Wks Piaiaisy 
for YOU. Don't bay 
put it off! Address Address. 
me personally: : 
Charles Atlas, Dept. City. oeesState 
115 East 236d Oo Check here if under 16 for Booklet A 


| NewYork10,N.Y. | 


Name 
nadees* 


cay 
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MENTAL CREATING 


F you just like to dream, read no further. There 
comes a time when your fancies must be brought 
light—and stand the test of every-day, hard 
realities. Are you one of the thousands—perhaps 
millions—whose thoughts never get beyond the 
stage of wistful wishing? Do you often come to 
from a daydream with the sigh, “If only I could 
bring it about—make it real?” 

All things begin with thought—it is what fol 
lows that may take your life out of the class of 
those who hope and dream. Thought energy, like 
anything else, can be dissipated—or it can be made 
to produce actual effects. If you know how to place 
your thoughts you can stimulate the creative proc- 
esses within your mind—through them you can 
assemble things and conditions of your world into 
a happy life of accomplishment. Mental creating 
does not depend upon a magical process. It con- 
sists of knowing how to marshal your thoughts into 
a power that draws, compels and organizes your 
experiences into a worth-while design of living. 


ACCEPT THIS Yree BOOK 


Let the Rosicrucians tell you how you may a 
complish these things. The Rosicrucians (not a 
religious organization), a world-wide philosophical 
fraternity, have preserved for centuries the an- 
cients’ masterful knowledge of the functioning of 
the inner mind of man. They have taught men 
and women how to use this knowledge to recreate 
their lives. They offer you a free copy of the fas- 
cinating book, “The Mastery of Life.” It tells 
how you may’ receive this information for study 
and use, Use coupon opposite, 


The ROSICRUCIANS 
(AMORC) 
SAN JOSE CALIFORNIA. 
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INVENTORS 


NOW Is the Time to 
PATENT and SELL Your Invention 


in 
patent rights now, 


10 they will have new and attractive items to make 
and sell for el consumption as soon as the war is over. This is 
what happened during and after the last war. Hence, the smart thing 
for you to do is to look ahead to the future too. Protect your inven- 
tion by applying for a patent now, so you will be in position to cash 
in on an outright sale, or on the royalties your invention will bring. 


Patent Guide Shows What To Do 


answers many important 


“Patent Guide for the Inventor” 
18 concerning Patents that inventors constantly ask. It tells 

sketches, etc, mre neces ply 
for a Patent ; how to protect your invention through dated and wit- 
nessed disclosure; how to do this AT ONCE to safeguard your 
rights; how Patent Office Records can be checked to determine 
vhether the 


our 
auenti 
what facts, detail 


imple proved 
7 how Patents covering improvements 
‘lized and marketed; tells countless other 


also can be profitably 
facta of interest, 


Why You Need Expert Assistance 


The Pe 


ol mplex that the 
Office advises the Inventor to engage a competent Registered Patent 
Attorney. We maintain a large staff—carefully trained registered 
patent attorneys—expert draftsmen—experienced searchers—to 
Serve you. We have been serving inventors for more than 20 years. 


Take First Step Now 


With the Patent Guide you will receive also Free a “Record 
of Invention” form which will enable you at onee to 
establish the date of your invention, before you file your 
Patent application. This step costs you nothing yet may be 
vital to your success. “Remember—in Patent Matters, AC- 
‘TION is IMPORTANT. Delay ean be costly. ‘the cou- 


Mechanical 


Movements, 


CLARENCE A.O'BRIEN 
& HARVEY B. JACOBSON 


' 
| CLARENCE A. O'BRIEN & HARVEY 8. JACOBSON 


pon in an envelope, or paste it on a penny posteard NOW. 


CLARENCE A, O'BRIEN & HARVEY B. JACOBSON 


Got This stent enrol 
FREE BOOK 


42-H Adams Building 
IMMEDIATELY MAIL COUPON TODAY! 


Washington 4, D, 


AUGUST, 1944 


Buy Wer Savings Bonds and Stamps res 


| Metered Potent Arey ole the Une Stes Potato 

| 42-4 Adoms Building, Washington 4, D. ¢. 

| Please send me your 4&-Page “Patent Guide for the 
Inventor and your specially. prepared “Record of 
Invention” “form FREE. ‘This request does not 


1 
| 
H 
| obligate me. H 
! 
! 
1 
t 
{ 
1 


La — —- (Please write or print plainly.) ————- 


arly. 
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DRAW forMONEY 


Be An ARTIST! 
PREPARE TODAY FOR THE 
FUTURE THAT LIES AHEAD 
Trained Artists Are Capable of 


GAIN MORE SKILL 
with THESE BOOKS 


lighted, out obligation. 
end ‘cy $1.35" plus poneae, for wach 
ook you" keop: 


1 BOWLING FOR ALL 


WASHINGTON SCHOOL OF ART 
Studio 138K, 1115-15thSt., H.W. ashingtonS,0.C, 


Bowling Champion (Fal 
beginn 


STUDY AT HOME 


3. SWIMMING 
4. BOXING - oe 


Edwin L. Haislet—Not only WHICH ee ECOL, cotttce 
to learn, but WHEN and 
swe them. Eas 
work, etc. 


5. PHYSICAL CONDITIONING 


Stafford and Duncan—How to get in 
condition for football, eseball,besket- 
* a 4 


"Author i 
wnp-producing. wrestling coach of 
Oklahoma A&M. 


7 YOU == 


. S. BARNES AND COMPANY 
Dopt. 38, 67 W. 44th St., New York 18, N. Y. 
‘Send — for Free Examination — books w! 


1 


Name. 


Address 


City. 
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7a FREE BOOK 47," 


(AVENTORS 


TO PROTECT THEIR 
INVENTIONS 


MODERN BUSINESS WANTS INVENTIONS 
Practical and novel inventions are in big demand today. 
‘The opportunity for quick money is enticing. Sales sources 
are many if your invention Sees invention Record 
you place your device in strange hands—that it is fully 
protected. A United States Patent gives you this protection. MB UUM UM Tdat441 | 


The first step toward inventive success—alwoys is—and 

always has been, the application for a U.S. Patent. There PAUMEULU OEM Lag _ond 
is no other way to protect your invention in accordance Sell Their Inventions 
with the laws of this country, 


MAKE THIS RECORD NOW 1: you have an in- 
Yention, and wish to secure it for the future, act at once. Have it 
ted now and recorded in our office, We will send you this FREE. 
Record Form for the purpose.” Fill out the. Invention 
‘orm fully describing the nature of your invention. Make 
fa sketch of its main features, Mail it to us and we will record the 
ite it, was received in our ofice, The earlier the date the better 
your chance of combating rival inventors, who may lay. claim to 
paren later, Dow't delay & sinale minute’ im tahing hi i 
future may depend upon it. Mail the 
wention Record Blank and New FREE 


ness 
trery Inventor should have. Stall the coupon today 
for cur book "Hi inate. ani 
Your Loreatien”™ {impartant fact 


is a prior U. S. pi 


How you may 
‘something in uve now. 
How to obfain funds to 
‘mote your Iavantion. 
bbuyer or backer for 


yE YOU AS REGISTERED 
The U.S. Patent Office 
nless the inventor i familiar with such 
the services of a Registered Patent Attorney 
s Patent Application. We are Registered J These and many other tnven~ 
fully qualified to represent you at the Patent Office tir, fects you'll lea 
hhad “long experience in studying hundreds of types of ff fosk-fluw to Pi 
inventions, This gives us the ability to judge your invention and to ff tects’ Finance 
describe it accurately and convincingly in technical language. It 

1¢ perception to center arguments upon those details of 
invention which, in our judgment, will be looked upon most 
worably by the Patent Office Examiner. 


‘Mail the coupon today for our new FREE Bock, “How 
to Protect, Finance and Sell Your Inventiot 

Tavention Record Form—maybe this step will 
nave the way to future security for you and’ your 
family, Act Today! 


fortune—tut if you have 
S'detntc new seed et 
sre can tell you ft may’ provide 
Yad benefits you are seeking. 


We paint no glow 
Af the pul 
the secur 


MeMORROW & BERMAN 


Patent Attorneys : an 
142-Z Albee Building yO egg 
Washington 5, D. C. oe gh oy 
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AUGUS: 


Come “a 


COYNE 


for a great 
future in 


HG. LEN 
RADIO DIV. 


en, Frequency Modul 
ievisiow predicted 


Denctlca pte : 
inches if You 
Have al round Training 


Why atid wie a mao 
ator te fay & 


LL FINANCE 
YOUR TRAINING! 


BG EATS 


COYNE ELECTRICAL SCHOOL 
5005, Polina St, Dept. CHAN Caze 12 


ARE YOU HANDY WITH TOOLS? 


Learn to Be a Service Mechanic in 


REFRIGERATION 


and AIR-CONDITIONING at Home 


Exceptional opportunity for men of all ages up to 60, The 
Gemand for repair and service mechanics in REFRIGERATION 
and AIR CONDITIONING Is acute. and will continue long after 
the war. Our practical, thorough course trains vou at home. 
IU easy to grasp. A common school education is enough, No 
previous experience is required. Learn how to 

Hart your own business with $50 worth of tools 
in garage or basement. Or take a job in this 
big"pay field. Write for Free Booklet today 
obligation whatever. 


MECHANICS TRAINING SCHOOL 
4701 W. Pico Dept. $-8 _Los Ani 


POCKET ADDING MACHINE 


Sturdy eel construction for lifetime use. 


ea ‘Adds, subtracts, aids muitip Capacity 
Co fea acastt at eat matisnton, Caper 
Ge Sears. Thousands of satistied uners, Bend 
HE aime and address, We ship immediately. On 

An Gelivers, pay postman $2.50 (plus €.0.D. 

\ postage charges). it you send. 42-60 


FERRE? 7 roe say gg sits Net! Bry it 
trial if not sausted, . 


New Yori 7, N.Y. 


STUDY ATHOME 


Modernize Your Gun! Nenprov ‘Your Score! 


Most durable grip 
breakable! For Co 


desten! seainut, ony, ete. Low prices. 
deata Low prices. FREE 


1 8. Paulina St., Dept, Ce4Ht Chicago 12, Iifinots, 
105) 


‘Send FREE B 
sand details of easy “Pay: 


NAME 


ADDRES 


Rowe Future ta Radio: Bloc 
“Alter-Craduation™ plan. 


Buy War Savings Bonds and Stamps 


BALL CLINIC, Dept. 5100, Excelsior Springs, Me. 
regulerly. POPULAR SCIENCE 


eee ARE YOU ASKING « ee 


“How Can | Make Sure of 
My Postwar Success?” 


IHAT’S a vital question for you to 
answer soon. 


For postwar adjustment will change = 
many things. Jobs that are good now 
may be very different then. War em- 
phasis is on production in the plant— 
peace may shift it to the office, store, f 
management and sales. Overalls and E 
slacks may, for many, give way towhite | 
collars and dresses. 


Now is the time to plan and pre- 
pare—to get ready for the new 
opportunities, By training now in 
spare time, you can get in on the 
ground floor when peace comes. 


LaSalle nome study training— 


complete, authoritative, moderate and 
in cost—will quickly prepare you I 
for your chosen field, ready for the mail 
preferred positions. In our 36 this 
years, over a million ambi- 

tious men and women have coups 
found it interesting and help- today! 
ful in securing promotions or Speaking 

better jobs. steno 


Send the coupon at right for ee 
full, free information. Or if a: \.; See 
you are not sure which is the eS 
best field for you, writeus for | @ya 

our frank counsel—without a 

obligation. 
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Essential Wor Work~with a Peace-time Future 

‘The Aircraft Industry needs Draftsmen and Engi- 
neers now, but more important to you, is that they will 
heed themin the future too—for the Big Tomorrow in 
Aviation. Remember every new idea or improvement 
starts on the drafting board. These are the men who 
are important to industry. Men who today hold ordi- 
nary routine jobs—can be important figures in the 
aireraft plant’ tomorrow. Ambitious high school stu- 


dents—and service men too—are now choosing this * 


RYAN method of leisure-time training—planning for 
a successful future, 
Ryan's New Home Study Course 
Can Train You in Spare Time 

Aviation Industry leaders at Ryan have proven with direct- 
fromathe-industry methods of instruction that they ean train 
= ‘horoughly—yet quickly, in part of your spare time. The 
stons are s0 eaty and interesting, many students earn & 
ted Ryan diploma far ahead of schedule, With this new 
Spotted down’ course, higher education or special experience 
fe not necessary, Included with your training. you get. com- 
Blete Aeronautical Draiting equipment at NO EXTRA COST. 

ere is nothing else to bay. ‘The low R.A. tuition, payable 
in easy ‘monthly payments, covers everything. 

Do This—Then Judge For Yourself 

‘Your time is the most valuable thing you have. You owe it 
to yourself to see that the study course on which you spend 
Your time is the inest—the most practical So use this coupon 
how! There is no obligation-—itl take but a minute—and 
it may easily be your passport to a successful career in avia- 
tion, To save time, send it Air Mall. 


send me, without any obligation on my part. your FREE 
SEW HORIZONS OP OPPORTUNITY,” with 60 
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YOU ARE UNDER ARREST!’ 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 


CRIME DETECTION! 


iy, quickly and at small cost, 
'% of All American Bureaus 


fase tase FREEMW! 


Sette 


STITUTE OF / ‘APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 136-C, Chicago 40, 


~ Nationwide opportunities, sound postwar 
‘cer Walling. Pho 


dustry, science, 
also winning promotion, ig 
In Armed Forces. Qualify at 
America's largest. 

Resident or home study. FREE 
catalog deseribes commercial, por- 
alt, motion pleture and color courses, 

N. ¥. INSTITUTE OF PHOTOGRAPHY 
Dept. 5, 10 W. 33 St., New York 1, N. ¥. 


RAYE BURNS SCHOOL, Dept. 8, Box 3563, CLEVELAND 3, OHIO 


coldest. schoo! 


om 
FREE. Write C. 3, Onmeat, 3 


BUILD 
YOUR OWN 


WHAT ARE YOU BEST FITTED is 00? 


Discover your beat abilities through sci, if aptitude teat 
4 guidance, of modern 


‘your career now with the help 
‘Festing Service, 202-8 Com= 


Information 


MONEY INR BBITS-CAVIES 


WE BOY ste ree ci 


PEAR IVER 


POPULAR SCIENCE 


AUDELS AIRCRAFT WORKER. . 


‘Answers Your 
2 Blueprints, 


"Tos 
Army & Nary Specifications, ete 240 P 


AUDELS SHEETMETAL 
PATTERN LAYOUTS 


Developed by Experts for Sbeet Metal 

‘Mechantes, ‘A Practical Bneyciopedia 

2 S135 Dae 

Facts, Fully i 

Bipblems Covers ll phases of shet te 
tera Development, & Shop 


AUDELS SHEETMETAL WORKERS 
paftANDY, BOOK... $ 


impotent fact Aaues, pointers in trersday language. lie: Inder 


AUDELS ‘WELDERS GUIDE 


iN 
AUDELS ANSWERS ON \ 
BLUE PRINT READING 
Reluaine sip & aurlase: sv8 page, tay faeces "© =~ AN AUDEL GUIDE IS A GOOD FRIEND! 
AUDELS NEW MACHINIST & Use the broins and experience of others in these Guides of the 
TOOLMAKERS Neat Fook .$4 Trades. Sove time and money with right methods, short cuts, 


lobor saving Ideas. CHECK NOW! You can look over any Aude! 
Guide in your home. Start the Eosy Payments if satisfied, 


p= ====CUT HERE==<={=== 


1 
AUDELS | WATHEMATICS & iM Al L oO R D E R 


CALCULATIONS FOR MECHANICS $2 1THEO. AUDEL & CO., 49 W, 23rd St.,New Yorks 10 


Please mail me for 7 days’ free examination the 
Wbooks marked (X) below. I agree to mail $1 in 
[17 4ays on each book or set ordered, and to further 

mail $1 a month on each book or set ordered until 
Thave paid purchase price, 
| £ Lam not satisfied with Guides I will return them. 


jAudels PUMPS, HYDRAULICS & AIR COMPRESSORS $4. 
5 Audels WELD! 


GC Audets BLUE PRINT READING * . 
15 Audels SHEET METAL WORKERS Handy Book 
Auda SHEET, METAL PATTERN LAYOUTS 
15 Augsls AIRCRAFT WORKER 
GAudels MATHEMATICS and CALCULATIONS 
15 Audis MactiinisTs & TOOLMANERS Hendy Bock 
are G Audets DIESEL ENGINE MANUAL 
Alera 15 Audets MECHANICAL Dictionary 
TD Atdsts MARINE ENGINEERS’ HANDY’ B60; 
AUDELS "HANDY BOOK OF eh SHIPFIT TERS Handy Boo ‘Book . . 
PRACTICAL ELECTRICITY $4 3 geen te iaeniant CRC BRAWN, Coun: 
Trans ota PJ Ausels MILEWHIGHTS and Mechanics Guido 
iy handy, form loci Ai 15 Audets 
wane te foams 
AUDELS CARPENTERS & BUILDERS 1 Avante é 
GUIDES—4 Vols. $6 yo Maer i 
Agent itt qaueee 
eat ne Sat pas a 
cae ganas t 
RUbEts PLUMBERS & STEAMFITTERS Adele a z 
GUIDES—4 Vols. “$6 UG Rozere z 
CO Audets 1 
Hep £ 
Hepes ¢ 
fet 2 & 
fhe Page tntate. fits 93 7k 
Spel aogeatey 1 egal eee AG hime 
Seite Mien Sedans Packet Cosbarie 
AUDELS ELECTRONIC DEVICES I Name 
He 
Seat nea H — 


Sinem 
AUDEL, Publishers, 49 W. 23 St, N.Y.10 ! emptoyed by... 
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Men Needed for Good Pay Work in Q 


AIR CONDITIONING 
and REFRIGERATION 


Train NOW for Post-War 


ty and, qulehiy—and repare 


UTILITIES ENGINEERING INSTITUTE 


Dept. 384, 1314 W. Belden Ave., Chicago, (14), Il, 


‘Trained Plectrical men are needed now. It's not 
how young you are, or how old You are, The question 
hare ‘have MOU the training to hold good war-tlise job 

i to insure your future after the war? 


"fe ELECTRICITY 


IN 12 WEEKS 


ON REAL MOTORS, GENERATORS, ETC. 


Sap rironeer recat tear nc 
ley egies tant os 


in eral fal men, Mail coupon now! 


= enn = ct 


curseMith,A Chartered Educational institution 


Start ike Later 


My *Pay-Tultlon-after-Gradue 
ion plan enaiiea you mare 


HiedTa tastier oeee cecal i 
beds Te eectime ! Ofer! | | & Mi Accostt ina ‘Arrleutturee 
Sores ede tray Marte Se ee 


Te ertaeesere| MDUSTRAL| 
Fn a Mee xperienr®| ELECTRONICS| | 
Coyne Training ts simplified. Now Included!) 


Sftiasichows wth noesteresses 
sradvamced pation cet 


Let me send. you my bi | 
Teheran te 


you wet thet 


te iD. = 
a le” ARTISTS MAKE MONEY 
H.C. LEWIS, Pres. €e Find out your ability. Send name, Cok occupation and 


rae address for Free Vocational Art Test. 
COYNE “sais jie 
“500 South Pautina ‘ART INSTRUCTION, INC., 8144 Art Instruction Bid, Minneapolis, Min, 
sin. (ormerty Federe! "Senectat tees) 


COYNE ELECTRICAL SCHOOL, 
500 8. Paulina 


Book. 
INDUSPREAL EEBCHROSICS Fa, 
[ete and your Pay-Tulton-alter-Gradustion olfer 


NAME. 


supe 
‘Sisal vesriel. "3. FIELD & SO! 
Narrinon and Throop St Dept M-a728-Chcage 
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r Good Jobs TODAY... 
TOMORROW...LEARN 


FOREST'S 
FRastio- Electronics 


HE, fast-moving Opportunity Field of Radio-Electronies 
‘Triveds mony trained ment Let us ahow you how to get ready 
._ to take advantage of the breaks—the good jobs—the satialyit 

paychecks of today, did the bright pontar opportunities 
lomorrow, Wate {or DeFORESTS ‘big, tree’ book "Vi 
TORY FoR Your" 

‘You see how you may cash-in on a field that includes F. M 
Radio, Commusieation ieadioy Blectroniey: Broadcast’ Rai 
Motion Picture Scund, Radio Sales and Service, or a Rad 
Business of your own. 


READ WHAT THESE 
DeFOREST MEN SAY! 


‘Let me say that since being on this job 

Ihave many times expressed the fact 

I Nwouidn't take a lot ot money for the 
i had from your organisation, Tt 
je immensely." Richard 


* ined employment 
‘You see how DeFOREST'S has helped many get their start ‘Mla. Com: 7 
in Radio-Electronics—helped them to good pay jobs in essen- | Pany.'Vou iy be interested co | _ DEFOREST'S 


mie very highly ot | TRAIING INCLUDES 

INSTRUCTION IN 
MOTION PicTORE 
SOUND EQUIPMENT 


Hal industries 
tions with hig! 
and part time sales 
the coupon NO\ 

YOU get started toward this fascinating work by means of 


Iped others to preferred military classifies 
ratings and better pay. Helped others to f 

id service businesses of their own. M 
DAY! See how DeFORES! help 


effective “Training Method-in your spare time, | FM RADIO 
St home. iy 
| TELEVISION 


YOU GET INTERESTING, PRACTICAL 
LOOSE-LEAF LESSONS 


DeFOREST'S TRAINING includes 90 modern, well illustrated 
Reteleat lessons. prepared under the tupervision’ of one of the 
Morid's foremost’ Radio authorities. Dr- Lee, Del'grest-—inventor 
Of the’ Atidion tube which helped make mudera Kadio possible. 


YOU WORK AT HOME WITH 
THIS PRACTICAL EQUIPMENT 


You ‘learn-by-doins” with eight bis kits of standard Radio parts 
nd assembiles as 


‘experiment with. 
‘and operate am A\ 
Ratio acer ma Microphone,,& 
heterodyne. Raccelver. an atriguing 
Sevicetand many other projects 


@ ‘ou show movies.aT HOME 


‘You use a genuine DeVRY 16mm Motion 
Pleture Projestor and’ 
dio. faster 


es 
per 


TAshinnd 
Giicago i itnots 

Weicase send me, your “VICTORY FOR 

OCs Soot Sia Ri FOLGER rRRE 


Radig. Electronic nction comes to 
fet Vou see Electricity tm mo- 

lon Electron om the perch 
DeFOREST'S also provides an 
Seat 


wh 
Yained radio men. 


‘Radio-Blectronica. 


2 State.. 


] © ca catck here, if under 16 or Special Information 
ioncoceeee eee eee 
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INTRODUCING AMAZING 


GetInatthe — Grow AUTOFYRSTOP 


Plastics is a new industry which the nation’s war ee a eae 


is foreing to quick maturity. Already Plas- comblnation | au 
tics are indispensable in practically every branch Gre rxtinguisher <tt 
of the Service—Aireraft, Ordnance, Chemical, , be 
jarine, Signal Corps, ete. Opportunities ? Nearly 


M 
everything, from homes to elothing, from gadgets 
fo tools, will be a ‘ hat 


‘The time to get started is now. You ean prepare 
at home, in Your spare time, to take your place 
in an infant industry that even now fs leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don't 


__Belay. “Mail this coupon toda @ Mi ae 
fe ara 
i 


“kwemica 
AMERICAN SCHOOL. | 


pana ie 
A Fe lRie 


How to Get a 


BIG PAY Real £4taze JOB 


‘© PROPERTY MANAGER 
© BROKE © APPRAISER 
© LOANS © INSURANCE 
YOUR OWN BUSINESS 


{peed common enon edocaton,safeta 
Bend for free booklet ““Opporvantties fn 
‘Seraphy particulars nod requirement 

1315 mictinan Aver, Bees 


This Horseshoe 
Ring, Handmade, 
Hand - engraved, in- 
laid with simulated 
pearl, is a KNOCK- 
OUT! Shoe and 
shank of everlasting 
| Monel Metal is 
GUARANTEED 20 YEARS 
Supply is limited . . . rush your order! SEND NO MONEY. 
Pay Postman only $3.85 plus excise tax and postage. 
Return for refund in five days if not delighted. Please 
| mention size desired. Address 


| AMERICAN JEWELRY CO., wresiticst've. 
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Splendid opportunities Preparein pare 
aap {Ume, Baty plan. No previous experience 


Modern Real Esdate Practice 


Yolume Ubrery for Heme Study 


Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


MoToR’s New AUTO REPAIR MANUAL — ings show you exactly WHAT 
‘shows you how to service and {7,47 S74, HOW go doit 
repair ANY part of ANY car! trade ahd ‘technical school, 
No auto repels Seb ts too tough STeTTwhgre, thousands: o 
when you've got MoToR'’s AUTO “Se Servccmens 
REPAIR MANUAL! YOU can ree jow YOUwithout cost 
pair anything from carburetor to gam see for yourself what a won 
fear end-avickly, cay right Sunt gerbook | MaTOR'eg Aute, Repair 
for 7 days! Learn first-hand how 


Clear, Pictured Facts on Every Job 
‘on Every Car Built Since 1935! 


Nearly 200,000 service and repair facts 
on all these makes: 


P. 
Oldsmobile 


"To make such an amasing book 
panaitie’iheearieceateeee: SEND NO MO 

raalieranaatt ONEY 
shop maaale for you spotted ai 7-Day Free Examination 
need, dove-tailed it all together ine Just mail coupon below without 


Lineoln 


to ONE handy, ensy-to-understand 
Brings your book, pay him noth: se 
bere ing, Efrat make it show you may 
what It's wot! Unless you agree : 
He Stier oneal Le This ie the greatest. time-suver heed 


This BIG book—640 pages, SYix11 and work-saver you's ever 
inches, bound in sturdy ‘covers—  geen—return book in 7 days and 
brings’ you nearly 200,000 service, pay nothing. Mail coupon to- 
repair, adjustment, replacement, Gay! Address: MoT. ke 
tune-up facts on every car built Department, Desk 2J, | 512 
from 1935 to 1942. More than 1000 Madison Ave., New York 22, 
cut-away photos, diagrams, draw- New York, 


, charas, illustrations, covering 
ail" models. Over 456 charts, tables, Tunes 
ip Chart: Valve Measurements: 

lon. Pressure: ‘Torque Wrench Rew 
Starting Motor; Engine Clearances; Giene- 
Fator; Clutch @ Brake Specifications; Front 
End Measurements, ete.. Engines: Blectric, 
Fuel, Cooling. Lubricating Systems, ra 
fulssions: Universais; Front Ends; Wheels 
Rear Ends, ete 


MAIL COUPON NOW FOR 7-DAYs FREE TRIAL 


‘MoToR Book Dept, Desk 23, 572 Madison Ave, New York 2 
iusto me at ances (Check, box opposite’ book you want), 
| Motes AUTO REPAIR MANUAL. (formerly “MoTols 
indi monthiy fora months, plus se delivery charge Wek 
Drag aN” Siheewie ge wil elu Book 
postpaid in 7 days. (Foreign price, remit $1 cash with order). | 


1 MoToR’s TRUCK REPAIR MANUAL, (Described at left 


Same FREE 7-Day Offer Applies on New 
MoToR’s TRUCK REPAIR MANUAL 


all types Gasoline 
nett Biesele and 


Ror mechanics, truck. spe- 
Slauitts erglee stages, 
Job on EVERY truck “made 
Dates, Sto 00 fete Uae by 
‘Armed "Forces. Warranted to 
fontain every essential fart 


the the box) If O41 will remit $2 in 7 dave, and $2 
monthiy foe's months, plus Soe delivery’ charges with final 
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mouey-order) WITH coupon. We pay 35¢ shipping cost 


zine. MoTom's ‘manuals asctre 
High standards of repair ‘work: 
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KE?S "er 20th Eston, Mom Material on 
Transmissions, Trucks, Tractors. 
| AUTO BOOK 1488 PAGES. 4600 ILLUS. and DIAGRAMS. 
ata ene etic 
| (eae ak ve rer 

eB SESS BOAONEY. yutegty for 


is Soopneanr. ‘WILLCOX CO., INC. 
f 1009 5. Michigan Ave., Chieu 


DON'T WAIT UNTIL THE WAR IS OVER! 


Since 1829 Cures: Wright Technica lsu has been spe: 
for Aeronautical 
ying 


BUILD MODERN STREA” 


Three room Bouse 2244 as low ag $104 


land will be much greater in tomorrow's Age of 
Flight. ACT re 
CURTISS ey WRIGHT 
TECHMICAL Q&Y, IM: TUTE 
> 


GRAND CENTRAL AIR TERMINAL 
GLINDALE 1, CALIFORNIA 


What Every ‘Mason Wants 


haye Important Masonic books for 
Lodge, Chapter, Commandery, 
Rite, and Shrine. 


LS ARE USED THE WORLD OVER 
(250 profusely il ygue on Aviation Training. FREE a 

of books and rituals for Masons, Odd 
Shi without obligate PSs thins, Knights of Columbus, Hikes, ete 
Neme_—___birth Date. 


EZRA A. COOK, Publisher, 
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FIT INTO THE 


POSTWAR 
WORLD? 


reaRn PLASTICS wow: 


Pastics are performing vital tasks in the war... . from 
transparent bomber noses to synthetic rubber and Nylon 
parachutes . . . proving their real worth and demonstrat- 
ing the important part they can play in the postwar 
period, This vast new rapidly-growing field is creating 
‘opportunities. Now is the ideal time to begin preparing 
yourself for a postwar career in plastics! 

LEARN AT HOME~You can learn plastics in your 
spare time at home without interrupting your present 
work. The Plastics Institute has developed a thorough, 
easy-to-understand course of training, requiring no 
previous technical experience. It offers complete, au- 
thoritative training based on industry requirements 


FASCINATING COURSE—The lessons are readily 
grasped and practical. Every step is made clear with 
Braphs, diagrams, pictures. Actual specimens of plastics 
materials are furnished. A bi-weekly bulletin, "Plastics 
Trends,” keeps you posted on new developments. 


COMPREHENSIVE-Learn the various phases of 
plastics from this course . . . materials, designing, mold- 
ing, fabricating, estimating and plant management, 
Acquire a basic knowledge of plastics that can be 
invaluable in preparing you to take your place in this 
‘great new industry. 


EXCLUSIVELY PLASTICS-The Plastics Institute is 
America’s oldest and largest plastics educational organ- 
ization which devotes all of its facilities exclusively to 
plastics. It is held in high esteem by members of the 
plastics industry. Many of our graduates hold respon- 
sible positions in the plastics field 


START YOUR FUTURE—TODAY! Mail the cou- 
pon below now! We will send you an interesting 
booklet filled with valuable information on plastics and 
tell you how, at small cost, you can prepare for a career 
in this important industry. Don't put it off! Mail today! 


SPECIAL FEES FOR SERVICE MEN 


Dept. PS-8 122 E. 42nd St, 


FREE BOOKLET 
Send For It Today! 


Gentlemen 
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I 
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New York 17—Dept. PS.8 221 N. La Salle $1, Chicago 1—Dept. PS-8 


221 N. La Salle St., Dept. PS. 


Please send me the booklet 
‘on your taining program. I understand there is absolutely no obligation 


16S. Alvarado St., Les Ang 


Chicago 1 
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LEARN AIR CONDITIONING | | 
and REFRIGERATION 


* 
TRAIN 
where the 
ARMY 
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FOR COMPLETE DeTAILS—Mait couron Today 
TO SCHOOL NEAREST YOU 


COMMERCIAL TRADES 
Dept. 5 


INSTITUTE 


“metifersiion and Ate Con 


IDRAFTSMEN | 
NEEDED 


190. Yer ta 
{a wood and the opportunities tor sdvancement area 


Learn at Home in Spare Time 


‘s draftaman, 
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MASCOT SLIDE RULE ‘G S 


Fils the pocket. Quickly solves any problem 
ipmultiplication division. proportion” Gives 
‘square, the square root. logarithm a 

Feciprocals of all numbers. Trig scales 
Sines and tangents of numbers. Fine bl 


Money back mot | SS 
Satisfied, Special olfertoagentsand dealers, 
MONITOR SLIDE RULE 6” Dia. 
[se 4m white Vinylite, Same scales as Mascot ai 


Rule. Complete with instructions, Without ease, $2.99, 
Leatherette case 5c additional. 
TAVELLA SALES CO.,21-K West Broadway, New York 7, N-Y~ 


Make beautiful ar- 
tifteial Marble 
slabs. Pour from 

Uquid state. Glazed or un-glazed, Mottled, veined, snow- 

White, or multl-colored. Unsurpassed on kitchen or bathroom 

Walls, “Easy to make and Install. PLASTIC FLOORING. 

Any color. Lifetime wear, Dustproot, Soundproof, Vermin 

Proof. Resilient to the tread. Lay out solid or in pattern 

Sesign. FLEXIBLE MOLDS for plaster casting.” Make 

Your own molds for few cents each, $1.00 in raw materials 

Will make up to $25.00 of finished goods. We furnish 

Dames of buyers. Write now for free information. 

COMPO-TEX, BOX 786-6, ST. LOUIS (1), MO. 


PICTURE-IZED STATIONERY 


WITH YOUR PHOTO AT TOP 
—or picture of family or home 


PICTURE-IZED STATIONERY» snd, nde 


EERE CAC) 


ADVANCE SPECTACLE COMPANY 
537 South Dearborn Street 
CHICAGO. 1LLINO! s KGaA 


enersunan ony sarees of 


Ba ares 


PUL THIS OTTAWA to work for you. 
MAKE MONEY! Wool) 


“OTTAWA MFG. co. 
01" Wood St Otis, Kans, 


GOOD NEWS 


For Piles - Colon Sufferers 


rece 
pero fie 
ee 
BOOK by askin tor it with a poptenrd ot inter: Ne 


obligation so write today. The McCleary Clinic, 871 
Elms Blvd., Excelsior Springs, Mo, 


POPULAR SCIENCE 


GET INTO RADIO 


— Teevision 40M: 


Shop Method Home Training 
by a Long Established Resident School 


Command Any 


Get Ready For Your Opportunity . . 
It's Here! Radio technical men are need= 
ed everywhere; afield in action, and at 
home in industry! ‘Trained men are 
needed in the Army, Navy and Air and 
Signal Corps, Government Defense Serv 
ice and Civilian flelds, Now, in answer 
to repeated demands for Trained Radio 
‘Technicians, National Schools has ex- 
tended its famous Shop Methods so you 
gan qualify right at home. You can 
quickly prepare to be of greatest serv 
ice to your country and yourself. 
right at home, in your spar 

tlonal’s time-tested plan of Home Train- 
ing will definitely establish you, in a 


short time, so you can hold a good job 
in this fascinating field. Furthermore. 
you become equipped for an ever bigger 
eareer in the years of reconstruction 
after the war. 


TRAIN DURING 
MILITARY SERVICE 


Prepare for Radio Service in Army 
and Navy. In U.8. Gov'tservice you 
install, operate and maintain most 
technical equipment such as secre 
ultra-high frequency apparatus to 
locate airplanes, submarines, etc 
Get promotion ‘in rank and ‘in- 
creased pay almost from the start. 


TREMENDOUS POST WAR DEMAND 


“Television 


FREE 
LESSON 


‘we will 
SAMPLE 


ligation, With it. we 
Wwillend you's big. 36 
ake ‘book, "your, 

Pure in ‘Radio, Tete 
lon and Blectronies. 
‘Mah the coupon NOW. 
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‘Bew opportunity. National men Will have the "know how’ 
reat industry. 


You work with the finest equipment and material 
us at no extra charge 


ATIONAL SCHOOLS -% 


LOS ANGELES 37, CALIFORNIA 


No Previous Experience Needed! 


furnished by 


EST. 1905 


FREE’ and, witnout obligation, on, my vat 


Of These Jobs 


137 Different Types 
‘ot Jobs to Choose 
From 


Duplicate The Success 
Of These Graduates 


“National Schoolshaadone 
wonderful Work. for. the 


man ‘can get a. job 
much higher “salary".— 
OK. Ivey, Washington, 
D.C. 


“Your schooling hel 


me obtain a swell. Job. 
5 1 


Iearned “at “Nation 
will help ‘my chances, for 
fapld advancement”. —H 
Schroeder, U. 8. Navy. 


include your Zone Number —— 
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Bigger and Better Prophecies 
Are What We're Looking For 


I was interested in comparing the picture 
of the super-duper 600-passenger bus in 
your June issue with a similar picture that 
was put out 19 years ago by Mack Trucks, 
Ine. I enclose a copy and I hope you can 
publish it. The title was “The Bus Sales- 
man’s Dream of 1950.” I have no doubt that 
in 1975 this artist's conception of the very 
supest-dupest luxury liner of the highways 
will look as old fashioned as a 1910 Ford 
does now. Does anybody wanna bet ?— 
A. McT,, Boise, Idaho. 


Perhaps This Man Is 
Headed for Fame 


In your February issue an article by Ken- 
neth M. Swezey on catalysts concludes with: 
“Fame awaits whoever solves the mystery 
of why catalysts produce their results.” Or 
do they get the razzberry? This is my 
theory: All atoms are composed of a number 
of particles of matter revolving around a 
nucleus of higher frequency like a planetary 
system. All of these particles are polarized 
just as are the planets, and compounds of 
matter unite them when the poles of their 
atomic particles are not opposed, but will not 
unite when opposed. Much matter can ad- 
just its polarity to accommodate a union 
with other matter, or it can compel other 
matter to change its polarity. What happens 
is that some of the particles of which th: 
matter is composed swing slightly on their 
axes until their poles synchronize with those 
it strives to unite with. A catalyst is a third 
agent which has the power of affecting one 
or the other of two molecules whose poles 
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are opposed magnetically by changing the 
polarity to an extent that a union can be 
formed by the change of polarity thus 
caused._—W. C. B, Calgary, Alberta, Canada. 


Here’s a Chance for 
the Home Chemists 


Ir Has been with considerable interest that 
I have read your articles about Dr. Ehren- 
haft’s experiments with what he calls mag- 
netic currents. It seems to me that his meth- 
od, although impressive, could perhaps be 
simplified, and as I have no laboratory 
equipment at my disposal, I wonder if some- 
one js interested enough to try the method 
herein outlined. First, by taking a perma- 
nent magnet and placing on each of the 
poles a piece of pure iron fastened with 
cement, and the whole assembly dipped in 
an acid-proof paint (Insulex-black) with 
the exception of the ends of the iron poles. 
Then immerse the entire magnet in the acid 
solution and place the test tubes, inverted, 
over the poles. As glass is no insulator for 
magnetism, if the professor's findings are 
true, then the above-outlined method should 
yield the same results. A comparison check 
of the relative strength of the two magnets 
may be easily obtained. However, as a per- 
manent magnet loses rapidly by removing a 
keeper and replacing it, two magnets should 
be used, each weighed once before the 
electrolysis test and once after, so that the 
percentage of difference could be computed 
without difculty—E. R. L., Harrisburg, Pa. 


We see no reason why this simplified ver- 
sion of Dr. Ehrenhaft’s experiment shouldn't 
work, provided: (1) care is taken to obtain 
good metal-to-metal contact in fastening the 
pole pieces to the magnet; and (2) every- 
thing but the ends of the pole pieces is com- 
pletely insulated from the solution in order 
to avoid stray electric currents that might 
be set up by the dissimilar metals of the 
magnet alloy.—Ed. 


Maybe a Tame Spitting Cobra 
Would Solve the Problem 


IN nepy to J. 0. Y's 
June letter asking for 

chemical you could 
shoot at an attacker's 
eyes, well, here's one 
that would be harm- 
less but temporarily 
effective. Simply use 
grapefruit juice —D. L. 
A, Baltimore, Md. 


*You mau 
meer? 
‘wour” 


Here is the perfect 
solution for J. O. Y.' 
squirt gun to repel an attacker. A mixture 
of % soap and % water will meet the desired 
specifications—R. C. B., Mansfield, Ohio. 


POPULAR SCIENCE 


THE TOUCH OF 


TOMORROW 


JN THE PLANES OF TODAY 


Flight Plan for New Frontiers 


Swift progress is in the air. . . both figuratively 
and literally . . . for our neighbors to the South. 

Vast land areas—far reaches of the interior— 
fabulously rich—beckon our vigorously air-minded 
amigos. Air trails already web the maps. 


Fairchild planes play a vital role in the ambitious 
plans of the Latin American nations. They have 
long been familiar sights in the skies above Brazil, 
Chile, Ecuador, El Salvador, Honduras, Mexico, 
Nicaragua, Paraguay and Uruguay. Colombia and 
Peru will see them soon. Fairchilds ply the Amazon 
trade routes for Panair do Brasil. Many are used 
in private flying. 

Hundreds of Fairchild PT-19’s train military 
pilots of these nations. Still others serve as military 
taxicabs for air force liaison. Keen interest is being 


Buy u. 


shown in the multi-purpose Fairchild AT-21, And 
still greater attention follows the development of 
the revolutionary new Fairchild all-metal Cargo 
plane. 


Today, in her own factories, Brazil is turning 
out Fairchild planes and soon will be building 
Ranger engines. From Fairchild and Ranger en- 
gineers she is acquiring the knowledge and 
engineering data necessary to produce them in 


quantity. 


Whatever the direction of their aviation activi- 
ties, these nations have had the friendly, interested 
cooperation of Fairchild’s experts, backed by the 
full resources of an organization whose credo it has 
always been to build “the touch of tomorrow in 
the planes of today.” 


S. WAR BOND'S AND STAMPS 


az=FAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, NEW YORK 
Ronger Aircralt Engines Division, Formingdole, Ll.» Fairchild Aicrolt Division, Hagerstown, Md.....Burlington, N.C. # Duramold Division, New York,NY. 
Subsidiorys Al-Fin Corporation, New York, N.Y. . Afiliateds Stratos Corporation, New York, N. Ys 
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‘OH, MY MOTHER NAMED ME STANLEY. 
BUT HOW COULD SHE FORESEE 
THAT SO-AND-SO OF A SERGEANT 
WOULD STICK ME WITH K.P. 2 


SEND TODAY FOR NEW, 
FREE BOOK OF NAMES 


Full of fun—packed with the fascinating meanings 

‘of over 900 names and dozens of amusing cartoons. 
‘We'd like to send you this 

book free so you'll remember 

our name: “ETHYL.” It is 

a trade mark name for anti- 

knock fluid made only by 

the Ethyl Corporation. Our 

‘war job is manufacturing this 

fluid for improving fighting 

Alcea 


(waar IN A NAME" 
Dept. HISR, Box 63, New Yo: 


Please send me a free copy of “ 


Peete wlth Stee 
Jac or‘ wancing 
Sona 


age 
rough of sharp 


eget 
ae ee 
Pe eta 
Besse Se 
BE 


INDUSTRIAL GLOVES COMPANY 


Fancast 652 Garfield, Danville, IIlinois 
u'Since 1910 Cin Canada Sty Sopp Co Toros) 


Aged Loudspeaker Lives 
to Speak Another Day 


Tuxoven Popular Science I renewed an 
idea that I have tried to put across to a 
radio repair man in the neighborhood. When 
Thad to discard my antiquated radio, there 
was a magnetic loudspeaker left that was 
perfectly good. So I put it away for possible 
future use. Now my daughter has a record- 
playing attachment that she has used on 
her little table-model 
radio. It works well, 
but the volume on 
some of her better 
records is too big for 
the small speaker, 50 
that she has to use 
cactus needles. My 
idea was to have the 
magnetic speaker at- 
tached. One man I 
spoke to about it said 
it couldn't be done. 
Now I have found an 
article in Pop. Sci. tell- 
ing how it could be done, and I'm going to 
make that fellow do it—A. A. A. San Fran- 
cisco, Calif. 


Okay, Son, Look for the 
Ship Pin-Up in September 


I reap your magazine from cover to cover 
and I like it very much. My dad is in the 
Navy; I send him some of your stories, and 
he says he likes them very much too. I hope 
some day to be able to go to Annapolis and 
then make my living from the Navy. It 
seems that you have a very good book be- 
cause I get A’s from reports that I take 
from your magazine. I am sure glad that 
I get your magazine, and so is my dad. Why 
don't you have pin-up pictures of boats too? 
I mean like PT boats—J. B., Detroit, Mich. 


Letters like yours make us try even harder 
to get things right. We'd hate like the Old 
Harry to be the cause of your getting any- 
thing less than A’s in. your school work. 
Hope you succeed in making Annapolis.—Ed. 


What Do You Mean 
“Even Editors’? 


Can any of your readers, or even editors, 
tell me authoritatively which came first, the 
lever or the fulcrum?—S. Van D. P., Dover, 
Del. 


POPULAR SCIENCE 


MEET YOUR NEW NEIGHBOR... 


Holland is a tiny nation, proud and independent. In time of peace 
it was thought of as a land of dikes and windauills, of wlip beds and 
pleasant, industrious people . . . But, there will be much to learn 
about Holland, its love for freedom and its implacable fight against 
tyranny and oppression . .. There will be much to learn about every 
nation of our world, important things for understanding and toler: 
ance that will mean a beter p ‘One of the finest means of 
studying our Worl hbors is shortwave r you can 
reach any nation almost instantaneously to kno 


politics of that nation even while they 


icrafters, when Peace is won, f 
ve receivers—the results of over fifty million dollars worth of 
war research and developments in Radio, & 


hallicrafters ravio a= 
geil 


SHIPBUILDING 


INVEST IN INVASION 
—BUY WAR BONDS 


the Weather 
x x the Sea 


* x and the War 


% Before the christening champagne is 
dry on her bow, a warship begins a life- 
long battle, For she is born to defy sea 
and weather as well as the blows of war! 


The stresses and strains she must with- 
stand present problems that require the 
skill and craftsmanship of experienced 
shipbuilders. Her fate and the lives of 
her crew are staked upon the ability 
and integrity contributed by these men 
as she grows upon the ways. 


Here at Defoe, we put heart and pride 
into every Destroyer Escort or LCI (L) 
Landing Craft launched. And whatever 
this organization may manufacture after 
the war will have these ingredients of 
sturdy, dependable quality. The stand- 
ards of fine craftsmanship and teamwork 
developed here in war work will find 


peacetime expression in better products 
and values for America! 


BAY ppcirr. MICHIGAN 
: tor Rs 
ror er ‘Ascend 


SHIPS FOR VICTORY 
SERVANTS FOR PEACE 


Publishers’ Persuasion Results 
in Two-way Benefit 


My son was a subscriber to P.S.M. Then 
he got in the Army and his subscription 
expired, I let you implore me time after 
time to renew, and 
finally I did, and in the 
first issue I got, what 
do you think I found? 
‘The article about glid- 
ers and glider troops, 
and the article 1001 
Uses for Jeeps.” I am 
a rural mail carrier 
and need a mud car. 
T have a 48mile trip, 
16 miles of it on old 
Mother Earth. I now 
use a 1926 (yes, 1926) 
Chevrolet shortened 20 inches, 


with the 
fenders and running boards raised high; 
but it is getting hard to obtain old or new 
repair parts, 80 I hope to be able to get a 


jeep. I have used two such Chevvies, and 
they are very efficient, but there are times 
when one needs a saddle horse. I am sure 
glad I got those articles—V. M. F., Hale, Mo. 


Wants to Build His Own 
Jet-Propelled Plane 


So you are running an article on the jet- 
propulsion plane. It is supposed to be great 
stuff. I refuse, though, to believe that it has 
really arrived until you or one of your rivals 
runs a series of articles on how to build one 
in your garage. As soon as the secrecy is 
off the jet plane, how about such a series? 
I know where I can get hold of a torch, and 
now if you can do your part, we'll be all set. 
—E. 8, Wichita, Kans. 


We showed your letter to the Aviation 
Editor, and he said, “Well, I’ve seen the 
thing fly twice, and I still don’t believe it” 
—Ed. 


This Shows that P.S.M. Is Read 
With a Fine-Tooth Comb 


In your May issue of Popular Science we 
found a slight mistake on the cover. You 
stated that the machine guns in the flexible 
mount were .50 caliber. We wish to inform 
you that they are .30 caliber—B. G. and B. G., 
Naval Air Technical Training Center, Nor- 
man, Okla. 

Thank you and other readers who have 
written about this. Our ears are red—Ed. 
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PYROIL 


users believe 
in an ounce 
of prevention 


Ae 


An ounce of prevention hi 
than a pound of cure. 
automobile, today, that ounce 
‘especially important—because th 
cure for a worn out car. The extra miles you might 
have had with Pyroil care—are gone forever. 
Drive your car to your service station and ask for 
Pyroil—a pint in your crankease—and an ounce in 
your gas tank with every S gallons of gasoline, 
‘Then you'll have proven protection against cor- 
rosion, excess cylinder wear, rust, carbon forma- 
tions, gums and sludges. 

Manufactured and Guaranteed by Pyroll Company, 
W. V. Kidder, Founder, 

917 Main Street, LaCrosse, Wisconsin 


PYROIL isveurcz 
[rvnon company 


917 Main Street, Lacrosse, Wisconsin 
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always been better 
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City or Town. 
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So-Lo SAVES 


AND MOST ANYTHING MADE 
OF LEATHER AND CLOTH 


© Spreads Like Butter 

@ Dries Hard Overnight 

© Flexible—Non-Skid 

@ Waterproof—Won’t Come Off 


Longer 
Life for 


TIRES 


Easy to fix cuts, brui 
worn spots in 

home. Keeps out 
and water, Add bun- 
dreds of miles wear to 
your tires with SO-LO. 


SHOES \Q\ 


asy~athome. Spread on So-Lo \~ 
like butter. Wears like leather. 
Use it forall footwear, children’s 
and grownups’. Also use So-Lo 
for raincoats, boots, etc. Guar- 
anteed to SAVE! 


1,001 Repairs in the Home, 
Auto, Farm, Factory and Shop 


oO AT ANY HARDWARE 
AND 10c STORE 
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| Free for Asthma 
During Summer 


ith those terrible attacks of Asthma when 


jo not abandon hope but send. today 
for Ulls free tral, Tt ‘will cost you nothing. Address 


486-M Frontier Bldg. 
Buffalo, (1) N. ¥. 
ILLUSTRATED COMIC 
BOOKLETS 


Frontier Asthma Co. 
462 Niagara St, 


ZR 
i for adults (vest pocket size). The 

b ‘kind you like! 10 different book- 

‘i DY FP rete sent for 8c or 2 assorted 
) 2h for si" Shipped prepaid in plain 


| wrapper. NoC.O.D. orders. Send 

| cash or money order, No stamps. 
GRAYKO, Dept 
Box 520, G. 


A-330 
New York 1 


Send us a list 
BOOKFINDERS, 12105 11th T. 
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issnons and GREAT KEY THOUGHT. Atlantean 
Guna, sex Se2-0, Marrizbure,. 


Success 


INVENTORS 


Weed tis bce ate] 


Our company will have a number of Dealerships 
open for the sale of our Fire Extinguishers in the 
Joat-War period, At the present time we are re 

istering the names and addresses of _men who ar 

looking ahead with the Iden of entering the Sell- 

Ing Field. ‘Thess, men whom we select for Dealer. 

ip will’ have, the opportunity to get in on. the 
‘ground. floor’ and build up a” Profitable. and 

Permanent Business, Register your name by writ 

ing us today 


THE FYR-FYTER CO. 
KC Dept. 92 Dayton 1, Ohio 


ANY BOOK IN PRINT! 


Delivered at your door. We pay postage. 

‘Standard authors, new books, popular editions, 

fiction, ‘reference, medical, mechanical, chil- 

dren's’ books, ete. —all at guaranteed savings, 

Bend card now for Clarkson's 1944 Catalog. 
for our 


THAT'S SOUND ADVICE! You'll be right in follow 
| ing it and you'll be wise in selecting Victor J. Evans & 


Company a4 your attorneys. “Que 46 successful year Ei 


practice as Registered Patent Attorneys for tho 


Faccessful invento your draw 
ings, specifications openly 
‘that your patent will be as strong as is possible». 


itiat ‘you will save time, money and: troubl 


GET OUR FREE BOOKS and 
EVIDENCE OF INVENTION FORM 


.. to go to College? 
.- Or to enter a Profession? 


hp. Beosiy. Culture, 
Optometry, Bimbatming, Chiropody, Law, Medicine, ete) 


..or get an Office Position? 


‘to get, anrwhere, you pr 
rile you" can complete 


a 
Hee Sarasa ae 

Penal 
EA Arora 
SOFT Ae. 
ZANT wzonanuens movewmoeraieltiiia cae: 
EATANPSUARGAS AOSEMENT Stn 

The vgene af veto fom my he ow 
calms series emt Ra 
He Ne ica ttatmmecec he pater maa 
Ee Renee's Ratan OMY PATENT APENTCA: 
HlGW aS" meee WL BY Tae ro 


| 
| TOMORROW MAY BE LATER THAN YOU THINK . . . 
| SEND THIS COUPON TODAY 


‘American School, Dept, HC46, Drexel Ave. at 58th St., Chicago37 
Gentlemen: Send me, FREE. tnforma 
‘ng in mubjects checked below. ‘No’ bi 


AUGUST, 1944 Buy Wer Savings Bonds end Stamps regulerly. 35 


Amazing Opportunities 
NOW Open in these 
practical money-making trades 
watch and clock repairing 

LEARN AT HOME—IN YOUR SPARETIME 


Prepare fora happy fatureof prosperity, 
andeet jobnow. Fas 


Flash! 


ons on alarmclock repaire: New: practical 
Ui BY = DOINC instruction metho. 


NELSON CO. Dept. AHOL- 321 S. Wabash Ave. Chicago 4, I. 
te aend Me— FREE and without obligation-—illastrated Soreess- 

Erion conan information pbout the course (or courses) fbave 

‘heeked below. No salesmen wil ell 

EhWateh and Ciock Repairing, — Lockamithing and Key Making. 


NAME. 


BE PREPARED FOR SICKNESS 
or ACCIDENT 


THIS HOSPITALIZATION 
PLAN COVERS BOTH 


FOR SICKNESS OR ACCIDENT 
‘osptal Expenses paid, up to. 
FOR ACCIDENT 


+ + $540.00 


Doctor Expense pald, opto... $135.00 
‘Loss of Wages reimbersed, wp te... + $300.00 
Lass of Lite by Accident... . $1000.00 
WAR COVERAGE AND EXTRA BENEFITS 

Ciloith Expense pald, up to fee ee + 960,00 


‘our polley ndtoite You to any how: 
our family doctor. Simply preseat Your 
it the tine of admittance: 


Walt Bother Ye 


bee 


Family Mutual 


send me, without obligation, complete infor- 
ymical Hespitalisation Plaw. PS-4 | 


Buy Wer Savings Bonds and Star 


Make your own gas! Convert wood and water, 
coal or coke into. motor fuel in” generator 
‘easily made and attached {0 your Gar, truck or tractor. 
Socraccrat fraction of usual coat. New industry now open. 
Build for others at good prot. Complete instructions, 
Over 25.000 words of Rew, vital knowledge, with drawin 4 

ae valuabl 


Snd diagrams. now available. “The best and most valual 
{formation obtainable for every” motor ope ‘Rus 
$3\for your copy of GAS GENERATORS FOR AUTOS, 
TRUCKS AND TRACTORS. 

THE MATTHEWS MANUFACTURING CO., 
DEPT. 110 CALGARY, CANADA 


Inventions Wanted 
Patented or Unpatented 


Inventions can now be sate a 
eapense. If you have ® practical, useful 
‘either Unpatented or patented, write 


fi 
Chartered Institute of American Inventors| 
Dept. 3, 631 Pa. Ave. N. W., Washineton. D. C. 


ATENTSI" 


AND TRADE MARKS |= 
¢C.A.SNOW ECO. 


Registered Patent Attorneys Since 1875 
Write tar Free Book and “Certiiation en 


427 SNOW BUILDING, WASHINGTON 1, D.C. 


PATENTS 


PERSONAL SERVICE 


My Pi 
areice ‘tana 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK —=—e ba) 
Carp 0220 08 


FOR 


JOKE BOOKS ioturs 


. fou, itt be beth 


ss ERS ent ta'na one under 1? 


imps regularly. POPULAR SCIENCE 


LANGUAGE IS POWER 


MASTER A NEW LANGUAGE 
quickly, easily, correctly 


A 
LINGUAPHONE 
q ui Comer. 


TAPANESE 
NORWEGIAN 


‘and 23 other languages 
‘Send for FREE Book 


LINGUAPHONE INSTITUTE 


‘SEA RCA Bullding, New Yerk 20, N.Y. 


REFRIGERATION 
AT YOUR FINGER TIPS 
With Drake’s New 


Refrigeration Service Manual 
«Drak 


Job and earnings . brand new 


incernent- ani’ re 
ten by authori 
8 


fr 
in simple, easily understood 
jes 138 ilustrations and. di 


pin for HER... the ring for 


Miniature Mask for DUST cx 
and HAY FEVER 


yer tres ae haya rein pen. Mandy po 
ase! Fr be petcton Nae math ct an be the nse 
arta aac ess, nl cena, pt oes, 
tte Wea when weg. ing, caning es 
a rayin, OUFOR 


ndoe Ped 
gh Mas oe, Fe FRE! 


MODEL RAILROADING 


THE WORLD'S MOST FASCINATING HOBBY 


Business) and 
professional men.” Give Fourselt 
Rours of tatistaction and relaxas 


tion building your own scale model 
Fallrond wily pe 

Tike the real 
Felatively inexpensive. Get started 
how. ‘Send at once. for out free 
Booklet Your Model Railroad. 


MODEL RAILROADER MAGAZINE 
DEPT. MILWAUKEE 3, WISCONSIN 
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HERE’S THE ONE WAY TO REALLY LEARN 


RADIO-ELECTRONICS 
“TELEVISION 


FULL RADIO SET 
SUPPLIED for PRACTICE 


GET READY for BIG EARNINGS AHEAD 


The offer T make you here ts the opportunity of a lifetime. It’s 
{our big chance to get ready for a wonderful future tn the swiftly 
=i 


dustrial Electron! 
ie the time to 
experience ls 
ith Radio Parts 


PREPARES YOU FOR A 
BUSINESS OF YOUR OWN 


1, Clvilian or Military 
the beginning of Re 


Going war work OI 
Ait help you win 


anecammeratand, 2 


GRASP THIS OPPORTUNITY! 


ea 
SPRAYBERRY ACADEMY OF RADIO H 
‘ 


Fk Sprayberry, Presiden 
Box S00zH. Pusblo, Colorado 
Please rush my FREE copy of “HOW TO MAKE MONEY in # 
RADIO, ELECTNONICS and TELEVISION, 

Name. 
Address. 
city. 


Age: 


37 


GoopD 
EYESIGHT 


fect 20/20 vision? Would 


broven’ system of home eye exercises for correcting 
Bightednes, farsightedness, cofor blindness and asta. 


Dance in 5 Days... OR NO COST! 
NEWEST STEPS—Rhumba, Samba, Conga and Jitterbug 


Let dancing open the door to ~alsothe ever-popular Waltz, 
Romance ‘and. Happiness for Fox Trot, and many old: 


snd one dol 
gred postpaid. aubject”to ‘return tn "5 
jou! Thissensationalnewbook ume favorites. SEND NO | Huet! 704 ar not satiated. Order today = 


cai Tapeemicerrtome fe, 
Bee tated, iat ace now, and wel sd 
to dancing. MAKE THIS TEST! ot as a gift, 2 additional 


— 
DRAV w CARTOONS 


Oks FREE “of any extra 
Send today for Betty Lee's charge, “Tip Top Tapping.” fe) 
Pa ee BIG M / 


eps. 

of diageams and tells in simple member—if not satisfied with 

Janguage bow to.do the Jitter- results ip 3 days you may 
Conga, Samba return th 


oY cuher exe 


KUHN SCHOOL OF CARTOONING 


420 MURPHY BUILDING Dept.5. INDIANAPOLIS 4, INDIANA 


BOOKS FOUND FREE! 


What books do you want? 
Lest marke rego all oat. Mohan fr cain ol books 


‘or OUT-O 
New York City 3 


| StaRcnLighT BOOK CENTRE 22"tast 17th 3 


Try Anti-Gray 


Hair Vitamins 
Plus Wheat Germ Oil (E) Vitamins 


| ON THIS MONEY BACK =) 


ee ee | COLOR TO GRAY HAIR WITHOUT 
DYES IS ee ee | LATEST MIRACLE 


Rftex oe tera *vittntae 


Easy to Plate CHROMIUM 
GOLD, SILVER, NICKEL, COPPER 


ND FOR THIS INTRODUCTORY 
‘TRIAL OFFER TODAY 
By, Eee ne 


WARNER ELECTRIC €0.,260 N.Michigan, Chieage 1, Dept. 41 
Gentlemens Send Free Sample and Details to: 


Paine rar Sant mors of theo 


I Adaress. 


| 
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tourney Mount Bird 


“ Arietsis Gorse Heads, Fish, Pets,to Tan Skins 


‘Save Your Trophies — Have a Home-museum 
Hunters "Taxidermy Artist 
Foy peste apa DELIGHTED. Youeara 
uel pe THRILEED an 
HOM beiniey tobe 


Sa yam a goss aoe sas 
FA toes, wn eee 


Send the Coupon! 


Write name plainly incougon ormanzin, | ff 
cea pont carg miso. Rush 
‘vee books 


‘may be exhausted 
Saictiy. Decide mew. Don't 
omen. State your age. 


‘And so st earned io 9 


emt tant eae MORE FON ceageeaae 
fo eee oe ace 
forieee beck today. jour trophies and have t! 


. there is more 
to the Playboy's Handbook than the 
eye can see—or words can tell. But 
there is nothing * 


tents, It's rich 
terpiece of unrestrai 

From cover to cover 
book is packed full of gay, laugh 
tickling cartoons, hilarious sophisti- 


cated articles, tales, witticisms and 
songs. You'll 


you'll howl at this feast of unexpur- 


“The Greeks Had a 
“Advice to a Young 
Man,” “The 99 44/100% Puritan.” 
make good reading—and better knowing, And these 1s and sprightly Parodi 
are just three of "Playboy’s Handbook’s” sparkling But why fell you about it, when the coupon, and 
ice-breakers. You will tell and retell the Hand- only $1.00 in FULL PAYMENT brings you the book 

book's “Wit and by return mail and you can actually: start having fun. 
Part of Contents: Wisdom” stories, Remember, too, we GUARANTEE “The Playboy's 


JUST A FREUDY-CAT joyously si ng its Handbook” to live up to everything we say 

i. IR PREBLE G GETS RID frivolous Songs, _MONEY-BACK BASIS! Mail your order N 
HIMERICKS OX panaDe ce so re oo 
WIT AND WISDOM — Maeberbecior Pah Co, Bool REE. £50 GromestaC Bes Tene tT 
SrtA ES 
THe ART OF PERSUASION Mate I 
FUN WITH TANTALIZERS THs 
ata TO HOLSWOOR | [popay 
SONGS AND BALLADS 
MYTHOLOGY FROM "THE TODAY 

BACRECOR LiF” . 
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The chipped teacup of the PATRIOTIC Mrs. Jones 


No matter who the guest—Mrs. Jones 
brings out her chipped teacup with no 
embarrassment. On the contrary, with 
a thrill of pride. 

Not very pretty, that chip. But it 
bears witness to the fact that Mrs. Jones 
has her nation’s welfare at heart. 

Mrs. Jones has given up all unneces- 
sary spending for the duration. By doing 
without —sheishelping to fight inflation. 

Maybe she doesn’t know all the com- 
plicated theories about inflation. But 
she does know that her government has 
asked her not to spend. 

So Mrs. Jones is making all the old 
things do . . . not only that teacup. 
She’s wearing her clothes for another 
year—and another. 

‘And the dollars she’s not spending 
now are safely put away (and earning 
interest) for the peacetime years ahead. 
Then those dollars will buy things that 
can’t be had for any price today. 

If we all are like Mrs. Jones, there 
will be no inflation with skyrocket 


prices. If we all are like her, dangerous 
Black Markets cannot exist. 

A chipped teacup stands for all that 
. ». for a sound, secure U.S. A. 


7 RULES FOR PATRIOTIC AMERICANS 
‘TO REMEMBER EVERY DAY 


1. Buy only what you absolutely need. Make 
the article you have last longer by proper 
care. Avoid waste. 

2. Pay no more than ceiling prices. Buy 
rationed ‘only by exchanging stamps. 
(Rationing and ceiling prices are for your 
protection.) 

3. Pay willingly any taxes that your country 
peeds. (They are the cheapest way of pay- 
ing for the war.) 

4. Pay off your old debts—avoid making 
new ones, 

5. Don't ask more money for the goods you 
cll or for the work you do. Higher prices 
come out of everybody's pocket—including 
pours. 

6. Establish and maintain a savings 
account: maintain adequate life in- 


wELP 
surance. us 


7. Buy all the War Bonds 
you can—and hold ‘em! 
eee ry 


Use it up...Wear it out... Make it do...Or do without 


A.United States War message prepared by the Wor Advertising Council; approved by the Office of Wat 
lnformation, and contributed by this magazine in cooperation with the Magesine Publishers of America, 
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POPULAR SCIENCE 


OPENING UPA 
NEW WORLD! 


‘ASTHMA 
RELIEF 


‘A Modern inhalant Method for 


Symptoms of Asthma 
diac Nature and Hay Fever 


Breatheasy 


Money Back Guarantee 
Send for Free Book, Dept. PS 
BREATHEASY DISTRIBUTORS, INC. 
65 Cedar St., Seattle 1, Washington 


4k CAUTION: Reod Literature Thoroughly 
fond Use This or Any Similar Product 


LEARN CARTOONING 


MONEY. 
MAKING 


IN SPARE TIME — by Eay Picture Chart Method 


Mth Kal Bl, Clean 14, Ohi 


INDIANA TECHNICAL COLLEGE 


‘month, 
aha 


INVENTIONS WANTED 


Manufacturers will 


CASH & ROYALTIES 


Write for details if you have an idea or an invention 
INTERNATIONAL PATENT EXCHANGE, S21-5th Aven, N. Ye 


PLASTICS 


\WEW YORK TECHNICAL INSTITUTE Co M1), 138 


i esey ore slr 


eae 
i ED Webra, Lele Ae 


CemrLSTE CONSERVATORY HOME STUDY eed 


Serra tev of Mee AMyeaeed om 


UNIVERSITY EXTENSION CONSERVATORY poy BRS Sy 
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America’s War Made Industry— 


The restrictions on the manufacture of 
electrical home appliances has greatly in- 
creased the need for and earnings of skilled 
home appliance repairmen. Always a good 
business, today ELECTRICAL APPLI- 
ANCE REPAIRING is one of the most 
profitable occupations that the average me- 
chanically inclined man can turn to. On 
many types of repairs it is usual for a re- 
pairman to charge on the basis of $5.00 to 
$6.00 an hour! Work as many hours as you 
wish—a home appliance repairman is his 
own boss. Operate from your garage, base- 
ment, vacant store, ete, 


tools—yuu too ¢ 
\¢ appliance repairman. Age is no bar 
hor are ‘minor. physical handicaps, Learn. how 
{o repair retrigerators, vacuum cleaners, ‘wash 
ing machines, ‘motors, ranges, ete... ete, OUr 
course is written in simple, casy to ‘understand 
Inngtage, "profusely illustrated, with drawings 
and photography showing you step by st 
troubles to look for and how to repair 
plains and gives you a working kno 
Cleetricity, welding. nickel plating, ‘ete. 
You how ‘to build power tools you may. ne 
And how to solicit and keep business coming to 
you, Not a complicated “theory course” but an 


mest to goodness course written by and 
by repairmen the country ove of cour 

is so low that the savings on your own house- 
hold appliance repairs will quickly pay for it, 


I future. 


Prepare NOW for a ré 


Mail Coupon for 


CHRISTY SUPPLY CO. 

2835 N. Central Ave., Dept. D-1901 

Chicago 34, Ilinois 

Please send me all the facts about America's 
Fastest Growing Industry—Electrical Appliance 
Repairing. 


Name. 
Address. 


City... State 
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OTTAWA snacron’s: 
TRACTOR SAW 

‘Tura wood lots into cash: help save other fuels towin 

the war. Use Otiawa~fastest cutting: 

Guts large and ama logs, fells trees, ‘Thousand 

pag, Bulls tolast with apecial hea fTanw blade, 

Positive oafety clotch coatrot driven fromany power t 

OTTAWA MFG. CO.,0-801 Forest Ave., Ottawa, Kansas 


THIS BOOK Shows You 
HOW TO BUILD A MIGHTY WINDOW SIGN LETTERS 


ies. Imitation gold and sliver, 


i au rea | LEARN HANDWRITING ANALYSIS 


. Bronson fve.. Los Angeles, Cait 
&arn BE A PRECISION 


= Machinist 


*Supervi 
“Superintendent 
toad Man *Manager 


SEND FOR THESE FIVE FAMOUS COURSES 


FORMERLY $5.00 EACH. NOW IN BOOK FORM 
ONLY 25¢ EACH OR ALL 5 FOR $1.00. 


Book With Photos of 
Men 


ri Paar 
GEORGE F. foot ea 
jOWE! 


Dingo cert... : 
1 ets ' SAVE 10% =: 


Classified Ads only 35¢ per word per insertion, payable in advance. Mini- 
mum ad 10 words. White space $2.00 p 


ber issue copy shoul 


POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK 


line. To be included in Septem- 


be in our office by August 4th. September issue on 
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YOUR Ad printed on 8,000 335” circulars, 
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Science Classified ads. They're @ 
gold mine of excellent ideas, good 
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MAKES THE P-38 DOUBLY MANEUVERABLE! 


‘The super-P-38 Lightning has been bura- 
ing up the skies over enemy territory for 
rolling up even more one-sided 
inst Axis fighters. 
This great fighter, made still greater with 
a sensatfonal tacrease in speed; is easier fo 
handle because it is now equipped with 
“finger-tip control” made possible by 
aileron boosters—a unique improvement 
developed by Lockheed engineers. 
‘These boosters are actuated by the rey- 
olutionary Hycon "“Stratopower” hydraulic 


which also provides quicker re- 
pom ctother control surfaces. Asa result, 
the plane is twice as manewverable as pre~ 
vious models . .. the pilot and fire 


his guns more accurately and can out-fight 
‘many single engined ships, even in the thin 
air eight miles up in the stratosphere. 


For Tudtustry-When Victory Comes 


Jen ayilble co industry, the 
rcon "Seratopower” pump, furnishiny 
Bes) cmaeegne poe anaes 
Jc, wil perforen many by deaulic jobs br. 
Other Hycon Pum 
‘able today in the 3000-pound range for 
commercial applications t0 control or actu 
ate dump truck lifts, giant presses, machine 
tools, remote control circuits and materials- 
handiing mechanisms. They will rest high- 
pressure apparatus; operate brakes, clutches 
And scering devices of heavy vehicles; and 
solve a wide variety of other hydraulic prob- 
Jems. Write for full information. 
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the fact thot the first successful oirplone flight fell 


short by 20 fest of the wing spread of this new cir 
fant. (Incidentally, th engine thot 
lps electric motors raise ond lower the B-29's flops hos 


the same horsepower os the engine on the Wright plone.) 
The special Bosing unusually long and slen- 

ith an ospect ratio of 11.5—practically the same 
‘as that of a scaring glider. This wing olone weight os 
much os @ loaded DC-3 transport. Silh 
trast the Superfortress with its “little 


brother the B-I7 


‘The P-63 Kingcobra is a larger and great~ 
ly improved version of the Bell P-39 Aira- 
cobra, The P-59 Airacomet (P.S.M. Apr. 
'44, p. 85), heretofore regarded as a sort of 
trainer for jet-propelled aircraft, now ap- 
pears to have been a fighter all the time, 
for the designation P-59A can only mean 
that it was designed for combat. 

The P-61, designed exclusively for the 
night interception of enemy bombers, is the 
only American fighter to have radial engines 
along with twin tail booms, and the only 
military aircraft to use spoiler control in 
place of ailerons. (This feature was pio- 
neered by Northrop on his little “fying 


8-17 FLYING FORTRESS 


wing” a few years ago.) It combines a top 
speed well over 300 m.p.h. with an unusually 
low landing speed of approximately 70 m.p.h., 
which makes night operation from difficult 
fields possible with a greater degree of safety 
than ever before. In addition to 20-mm, 
cannon and a power turret with .50 caliber 
machine guns, it carries special night-fighter 
equipment. The engines are 2,000-horse- 
power Pratt & Whitneys. Crew consists of 
two or three men. 

‘The Boeing B-29 Superfortress was de- 
signed to carry the air war to any part of 
the globe. Here are some little-known facts 
about this giant ship, whose fuselage is 


B-29'S FOUR ENGINES HAVE 


The four-bladed propellers of these 2,200-horse- 
power Wright Cyclone engines turn more slowly than 
Fiore of ony other plone—only. 35/100 of the om 
gine speed—but because of their 16-foot diometer 


THE POWER OF 103 AUTOS 


the blade fips troval atthe usual spaed, Like most 
other big planes, the Superfortres ned to 
take bigger and more powerful engines oo ey be- 
come available. The cars compared above are 85-hp. 


FINISH 


SIZE of the Superfortress is illustrated dramatically by 
the fact that the first successful airplane flight fell 


short by 20 feet of the wing spread of this new air 
iont. [Incidentolly, the cusiiory gosoline engine that 
helps electric motors raise and lower the B-29's flops has 


the some horsepower os the engine on the Wright plane.) 
special Bosing "117" wing is unusually long and slen- 
with on aspect ratio of 11.5—practically the same 
as that of a soaring glider. This wing alone weighs os 
much as a loaded DC-3 transport. Silhouettes ot right con- 
trast the Superfortress with its “little” brother the B-I7 


The P-63 Kingcobra is a larger and great- 
ly improved version of the Bell P-39 Aira- 
cobra. The P-59 Airacomet (P.S.M. Apr. 
44, p. 85), heretofore regarded as a sort of 
trainer for jet-propelled aircraft, now ap- 
pears to have been a fighter all the time, 
for the designation P-59A can only mean 
that it was designed for combat 

The P-61, designed exclusively for the 
night interception of enemy bombers, is the 
only American fighter to have radial engines 
along with twin tail booms, and the only 
military aircraft to use spoiler control in 
place of ailerons. (This feature was pio- 
neered by Northrop on his little “ 


8-17 FLYING FORTRESS 


wing” a few years ago.) 


It combines a top 
speed well over 300 m.p.h. with an unusually 
low landing speed of approximately 70 m.p.h., 
which makes night operation from difficult 
fields possible with a greater degree of safety 


than ever before. In addition to 20-mm. 
cannon and a power turret with .50 caliber 
machine guns, it carries special night-fighter 
equipment. The engines are 2,000-horse- 
power Pratt & Whitneys. Crew consists of 
two or three men. 

The Boeing B-29 Superfortress was de- 
signed to carry the air war to any part of 
the globe. Here are some little-known facts 
about this giant ship, whose fuselage is 


B-29'S FOUR ENGINES HAVE 


The four-bloded propellers of these 2,200-horse- 
power Wright Cyclone engines turn more slowly than 
those of ony other plane—only 35/100 of the en- 
gine speed—but because of their 16-foot diometer 


THE POWER OF 103 AUTOS 


the blade tips travel at the usual speed. Like most 
other big planes, the Superfortress is designed to 
toke bigger and more powerful engines as they be- 
come ovailable. The cars compared above are 85-hp. 


almost big enough for a station wagon to be 
driven through from end to end: 

Although its operating altitude is officially 
announced as being well over 30,000 feet, on 
its first flight it flew to a height of but 15 
feet. It was taxied about the field for two 
weeks before it ever left the ground. On 
September 15, 1942, it made its first flight— 
4 short hop to 15 feet above the ground. 

While the B-29 weighs about twice as 
much as the Boeing B-17 Fortress, it has 
no more drag when in flight than the 
smaller ship. Lowering the landing gear 
doubles its drag, while stopping two of its 
engines and letting the propellers rotate 
with the power off increases the drag by 
60 percent. The B-29 is the most stream- 
lined airplane in the world. 

Within this streamlined shape are hidden 
many features that would delight the heart 
of a Ripley. A gooey zine chromate com- 
pound around the windows never dries! This 
seals the glass securely against changes of 
pressure and checks vibration. A quilted, 
soundproofed blanket over the crew com- 
partments is made of 40 percent genuine 
Japanese kapok. The plane has two com- 
plete electrical systems, one of 24 volts DC 
current and one of 115 volts AC. There is 
u four-bunk built-in hospital unit with first- 
aid and oxygen equipment. 

‘The ship contains the first powered turret 
containing a 20-mm, cannon, and the clever 
gun sights hold the fire of the many guns 
until the enemy planes are within the cor- 
rect range for sure hits. 

Over 25 different materials, ranging from 
leather to magnesium, are used in the con- 
struction of this ship. One piece of magne- 
sium, the largest casting of this precious 
lightweight metal ever used in any aircraft, 
will take a shock load of over 16,000 pounds 
without a whimper. 

Only the landing gear is hydraulic, for 


LANDING GEAR of the 8-29 weighs more 
than three tons, while the nose gear alone is 
heavier than a loaded light plane. The three- 
foot dual nose wheel costers and the plane is 
steered on the ground by braking the main gear 
and varying speed of engines. At right, the 
Superfortress is compored with a Culver Cadet 


B-29 wiTh WHEELS DOWN NEEDS AS MUCH POWER 
10 PULL Tr THROUGH AIR AS TWO B-29'S EAT 
THE SAME SPEED WITH THEIR WHEELS UP 


this is the most nearly 100-percent electri- 
cally operated airplane in the world. (Owing 
to a slight “bug” in an early model, 580,000 
electrical connections had to be resoldered.) 

‘The metal skin of the ship would cover an 
area of over 7,000 square feet, or about one 
sixth of an acre. The Boeing “117” wing 
designed for this ship carries the heaviest 
wing loading ever imposed on any man- 
made pinions. Each square foot of this 141- 
foot wing will safely carry a small boy’s 
weight. The preflight check takes nearly 
45 minutes in the hands of five skilled crew 
members. Over 8,000 hours were spent in 
wind-tunnel tests of scale models and com- 
plete parts before the first flight tests, A 
year was spent in making clay models of 
the engine nacelles and testing them in the 
tunnel before the perfect shape was decided 
upon. Scaled-down sections of the tail sur- 
faces were attached to a B-17 and flown 
before they were built for the B-29. The 
nose gear was scaled down and then teste, 
upon another plane before the full-size geal 
was built. Much special equipment had to 
be constructed for these tests, ranging from 
tiny instruments to a building so gigantic 
that it was named “the Cathedral.” 

The final test required by the Army be- 
fore the B-29 was accepted was for the 
entire ship, loaded with the equivalent of 
bombs, crew, guns, fuel, and equipment, to 
be lifted and dropped from a height of 27 
inches in a free fall. The ship came through 
this test twice, once in a horizontal and 
once in a canted position. 

‘There are built-in ash trays for the crew 
members, luxurious seats, cushions, and 
hangings all in restful green to reduce com- 
bat fatigue. Special air conditioning and 
ventilation help keep the crew fit to fight, 
while heaters keep trigger fingers nimble at 
high altitudes. 

‘The bomb bay (Continued on page 254) 


MOST POWERFUL air- 
craft engine in tie world, 
the new air-cooled Allison 
now in production for the 
AAF promises to add sev- 
eral hundred horsepower 
to most of our single-en- 
gined fighters. Rated at 
approximately 3,000 hp, 
it has 24 cylinders ar- 
ranged in four banks of 
- six cylinders each and 
weighs considerably less 
than a pound per horse- 
power. Asa result of sim- 
plified design, 97 percent of 
the new engine's parts are 
interchangeable with those 
of the Allison V-12, which 
now powers the P-38, P-39, 


i and P-51. 


THUNDERBOLTS will 
hit our enemies harder 
than ever now, with the 
improvements being in- 
corporated in the P-47 
by Republic Aircraft. 
‘These new features in- 
clude an entirely new 
silhouette, an electrical- 
ly operated “bubble” 
canopy that gives the 
pilot “around-the- 
clock" visibility, in- 
creased engine power, 
and larger internal fuel 
tanks that double the 
ship's range. As a fight- 
er-bomber it can carry 
up to a ton of bombs, 


A SMASH HIT was registered by 
the AAF’s new rocket guns when 
in making their debut in the Pa- 
cific, they sank 40 Jap landing 
barges. Shown being used by an 
Airacobra in this conception by 
our artist, the guns are also used 
on other planes and are aimed 
and fired like the conventional 
fixed wing guns. 


he 


“ROBOT PLANES" used by the Nazis in 
their abortive counterinvasion terror attack 
on England are now revealed as jet-pro- 
pelled, gyroscopically controlled miniature 
aircraft carrying heavy charges of high ex- 
plosive, ‘The “provisional” sectional drawing 


FRAGMENTATION BOMBS that are 
carried and dropped in clusters by a new 
device developed by the AAF’s Matériel 
Command are proving more deadly than 
ever to the enemy's troops and grounded 
planes, Strapped together to form a com- 
pact unit, a large number of these bombs 
can be carried in any service bomb rack. 
On release, an arming wire frees the 
straps and the cluster breaks apart in the 
slip stream. In a predetermined dispersal 
pattern the bombs stabilize and are down 
to the target. As each bomb hits, it scat- 
ters its shrapnel to a distance of 200 feet 
in every direction, 


PRRSSEY STEEL wie ROE 


above, reproduced from a British official 
photograph, shows details learned from an 
examination of specimens shot down by the 
RAF. Installations found intact in Nor- 
mandy indicate that the Germans used two 
types of planes, plus ordinary rockets. 


A cluster of fragmento- 
tion bombs attached to 
the fuselage of a Thun- 
derbolt and ready to be 
showered on the enemy. 
On release, the cluster 
will break apart quickly 
in the plane's slip stream 


W. M. Neff, supervisor 
of Matéri 

Bomb Rock U: 
of the new bomb- 
sal_method, looks 
over one of the clusters 
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seca 
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lations. 


SMITH THREE-INCH GUN adopted for use by the British Home 
Guard rolls into action on two huge disk wheels, towed by a ring at 
its muzzle. For firing, it is tipped over so that one wheel becomes 
the base and the other a top shield. The smoothbore weapon (really 
a breech-loading mortar) throws two kinds of eight-pound projec- 


ied in a torpede compartment forward. 


h dual-purpose quick-fring gun and a 


1e stretch of duty in the Mediterranean, the 
1,200 mines olong enemy supply routes, 


rous task of setting traps for enemy ships, 
offensive action. Six torpedo tubes in the 
but also sonk 40,000 tons of shipping, ond shot up Axis shore inst 


22: 3 52. tiles, one with vanes, carried on a limber built like the gun carriage. 
pecoOS 

5aree® DON’T BOIL A COMB unless it is 
=f523 made of Cerex. That's the moral 
Bee oe of the picture shown here, Cerex 
Sanger is a new heat-resisting plastic 
aka tte made by the Monsanto Chemical 
Fos 25e Co., St. Louis, Mo. The picture 
te shows an ordinary comb gone limp 
s2icee from boiling, while its Cerex com- 
Bees ls panion is unaffected. The entire 
Bec ves production is now being devoted to 
23 2 ez war uses in which the requirements 


are resistance to heat and corrosive 
chemicals, high insulating quali- 


Seal Pod ties, and great strength. Future ap- 

greteos plications to industry include a large 

£3384. variety of everyday items ranging 

SESE ove from teething rings and bottle 

SEE eT Oe warmers to poker chips and automo- 

Seat ste bile and electrical accessories. The 

pb Pes ee chemical composition is secret. 

ZeSincs 

ie ches = MOBILE POWER UNIT is an eight-car train to supply electric en- 
gs 33 ergy to wrecked cities recaptured from the Germans. Made by 
ae Westinghouse, this is the first roving power station completed for 


use abroad. It produces 5,000 kilowatts of power, which is enough 
for a community of approximately 10,000 persons. The cars below 
contain equipment for condensing spent steam issuing from the 
turbine generator. 


can be seen in the detailed drawing above, made 


strated London News. Fi 


The cross-section view shows 


nemy waters, disrupting seaborne supply 


ized underwater raider 


by 6. H. Davis for The I 


superstructure running the entire length of the vessel 
tower. For laying, a mine rolls on its wheeled bose 


a door at the stern. 


MINE-LAYING SUBMARINES of the Br 


THIS 15 HOW A DEFENSELESS 


NOTE THAT INVASION PLANE: 


SEA AND LAND 
MOVEMENTS 


SHIPBUILDING YARDS ~» 
RAZED 

ATTACK ON GRAND 7 
COULEE 

SAN FRANCISCO TAKEN ‘ alii nics Bena 

SABOTEURS FIRE OIL WELLS* \ \___© FROM BASES SECRETLY 


\ SET UP IN MEXICO 
DEMOLITION TROOPS WRECK ~ \ 
BOULDER DAM AND LOS ANGELES. |, \ 
WATER SUPPLY 


How America’s future will be qguarded.... 


What's Being Planned for 
Our Postwar Battle Strength 


We're to keep the world’s most powerful navy and expand its range with 
giant floating dry docks ...We’ll have a strong army, maintained by universal 


AMERICA COULD GE INVAVED 


PLANES FROM SECRET BASE IN CANADA 


ATTACK LAKE SHI 


Ew 
~ GALVESTON ORLEANS 


~ 


NG, RAIL TERMINALS, 
INDUSTRIAL CENTERS 


CARRIER-PLAN. 
ATTACK 


SEA AND LAND MOVEMENTS 


HISTORIC "LAURENTIAN CHANNEL” 
ROUTE, ESPECIALLY IN COMBINA~ 
TION WITH DRIVE UP HUDSON 
VALLEY, AND TRANS ~NY. ROUTE, 
WOULD PINCH OFF INDUSTRIAL 

NEW ENGLAND. 

OVERLAND DRIVES PARALYZE 

PRODUCTION. 

MISSISSIPPI INVASION SPLITS 
COUNTRY. 


By ALDEN P. ARMAGNAC 


OW big an army, navy, and aerial ar- 
mada should the United States main- 

tain after the war is won? 
None too soon can this question be asked 
even amidst the heat of battle, the roar 
of artillery, the blast of bombs. For the 
future armed might of America and our Al- 


lies may well decide whether or not we can 
prevent a World War III—a holocaust that 
would make its predecessor seem tame by 
comparison. 

What are you going to do about it? In 
striking contrast to countries like Germany 
and Japan, where the military holds the 
reins of government, the United States em- 
ploys armed forces established by the peo- 


service and armed with new weapons...And our air forces will be main- 
tained at top efficiency by research and a farsighted replacement program. 


ple and subject to their will. Our Army and 
Navy can do no more than recommend how 
many men and what equipment they need. 
You, through your Congress, have the final 
say. 

Let's look at some of our postwar prob- 
lems, then, and see how they may best be 
met. As far as possible, this article repre- 
sents the views of those best qualified to 
speak for the Army, the Navy, and Con- 
gress. Wherever statements are not specif- 
ically quoted, however, they are to be taken 
as the opinion or speculation of the writer. 

At the outset, several basic considerations 
seem to offer a foundation for this coun- 
try's postwar military program. 

First, we have already taken preliminary 
steps in international negotiations for 
postwar council of powers for the suppres- 
sion of war, a project which in principle can 
only be heartily approved—as evidenced by 
the endorsement of public leaders regardless 
of political party lines. It would be less 
than frank to fail to acknowledge, however, 
that no man knows how long it may take 
to work out all the details of such an or- 
ganization. Quite possibly it might not be 
ready to function until some time after the 
war. One widely discussed plan calls for a 
World Assembly of the more than 30 United 
Nations, grouped as an advisory body around 
an inner World Council consisting of the 
“Big Four" military powers—the United 
States, the British Commonwealth, the 
U.S.8.R,, and China, It would derive its 
“teeth”—an International Police Force— 
from voluntarily contributed armed power 
under the individual control of member na- 
tions. Therefore, there need be no inconsis- 
tency between such a plan, and land, sea, 
and air forces designed to meet the imme- 
diate and particular needs of the United 
States, 

Second, we might as well realize that our 
decades of immunity from overseas attack, 
thanks to the natural barriers of two great 
oceans, have come to an end. We remember 
Pearl Harbor, and we have seen Alaska 
bombed and—temporarily, at least—in- 
vaded. Our own Navy's giant flying boat 
Mars, of which 20 duplicates are on order as 
cargo craft, can cross the Atlantic and re- 
turn without landing. True, most of its load 
would have to be gasoline—but it would be 
rash to deny that superplanes of the future 
will carry bombs, too. And why restrict an 
enemy to nonstop flights? Consider the 
amazing air routes we have developed dur- 
ing this war—for example, the 11,500-mile, 
84-hour “Cannonball” air express from this 
country to India—and reflect that with the 
bases in hostile hands, the planes might be 
flying the other way. Early in the war, one 
of America’s largest steel-making firms in- 
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A BALANCED PROGRAM 


Here ore the main elements of a suggested plan 
for America's peacetime defense program. Views 
expressed are those of the writer ond not off 
cial statements of the War or Novy Departments 


ARMY. The largest standing 
army in our peacetime his- 
tory, although not approa 
ing our wartime peak. Uni- 
versal military service for 

young men, to consist, say, of one year's 

training after high school and periodic 

“refresher courses in subsequent summers 


AVIATION. Army and 
ms of per- _ rama 
nethivd present emebe sca 
war strength, insepa- 

rably coupled with: (1) Constant research 
to develop improved plane types. (2) An 
orderly program for replacing a given per- 


®& a 3S 
S Big 
A 


ONLY ARMED PREPAREDNESS CAN 
KEEP OVERSEAS INVASION ARTERIES 
FROM BEING TURNED AGAINST US 


FOR POSTWAR PREPAREDNESS TO GUARD THE PEACE 


centage of obsolescent planes yearly. (3) 
Orders for military types to keep manu- 
facturers ready for emergency production. 
main in service. 


Some smaller 


vessels to be laid up or transferred to 
friendly South American countries. Control 
of the seas to be shared with Great Britain, 
until an international police force is set 
up. Bases acquired by war action to be 
retained where needed as naval outposts. 
New naval strategy based on use of float- 
ing dry docks for total mobility of fleet 


Navy. All large 
warships to re- 


CRITICAL MATERIALS. Per- 
manent stockpiles of 
war metals and other 
essential supplies not 
available in the U.S 


Domestic mines to accumulate readily ac- 
le supplies of minerals above ground 
ready for instant use in emergency. 


from others overseas. 


Full co-operation with all peace-loving na- 
tions in forming a world association to deal 
with global problems. One primary aim of 
this body, to promote peace, as by efforts 
to assure equitable distribution of the 
world’s resources. Secondly, to act as the 
highest court of arbitration for interna- 
tional disputes. Finally, to provide for joint 
use of armed force against gangster na. 
tions, on such a scale as to be immediately 
effective under any conditions without 
jeopardizing the national security of any 
member country. 


FOREIGN AFFAIRS. Rec- 
ognition of the fact 
that oceans no longer 
isolate this country 


SOME OF THE WORLD'S MAJOR 
OCEAN ROUTES BY SEA ( 


AND BY AIR (------), WITH A 
PROPOSAL FOR THEIR JOINT 
CONTROL BY THE AMERICAN 
AND BRITISH NAVIES 
AS INDICATED BY FLAGS 


‘WE MUST KEEP OUR LEADERSHIP IN DEVELOPING WEAPONS 


Just os the acknowledged jority of American 
ordnance hos proved a decisive factor in the pres 
ent war, $0 our ability to build better weopons 
‘and more of them will be remembered by would-b 
world conquerors of the future. An exomple of 

powerful guns that will guard the peace is our new 
200-millimeter gun, shown in the photograph below 
alongside a captured German 170-mm. piece under 
at the Aberdeen (Md.) Proving Ground. In the 
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Rue ceutnrire Amnon PATE BY 
SHELLS AT THEIR MAXIMUM RANGE 


pee 


ws as ad 


: a esis 


drawings, the performance of the new U. S. heavy- 

ht slugger is compared with that of the German 
weapon and also of the U. S. 155-mm. gun. Note 
that the 200 throws @ projectile nearly twice os 
heavy as the one hurled by the Nazi gun, and throws 
it nearly two miles farther. If we are to maintain our 
ip in ordnance, we must not repeat our old 
mistake of losing ground by leting research and 
replacement languish as soon as the war hos ended 
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SOCAL RIPE DRAWN TO SCALE 


stituted elaborate air-raid precautions at its 
Chicago, Gary, and Pittsburgh plants, an- 
ticipating the possibility of inland bombing 
from a base in Greenland or, perhaps, in the 
sparsely settled neighborhood of Hudson 
Bay in Canada, 

But are we going to wait until an enemy 

sets up bases within convenient striking 
range and launches upon America the rav- 
ages of “total warfare” against men, wom- 
en, and children that Europe already knows 
only too well? Twice before, our Allies-to- 
be have gained us precious hours to pre- 
pare, by doing our fighting for us. We dare 
not count on being as lucky again. 
At the first threat of trouble, we 
must be prepared to carry the war 
to the enemy—to blast his outposts 
with long-range bombers, to bring 
his ships under the guns of our 
own, and to rush fast troop con- 
voys to hurl back his advance. 

Because preparedness costs mon- 


jotherm, which sends high-fre- 
quency woves through food to kill germs 


ROCKET WEAPONS 
will probably play a lar, 
port in postwar prepay 
ness programs Beau- 
fighter of Britain's RAF. 
Coostal Command hos just 
ficed two rocket projec- 
files. Note the trail of 
rocket vopor partly blan- 
keting the tail assembly 


@ heavy toll of Nozi 
SG shipping in the North Seo 


ey, wishful thinkers prefer to believe that 
each war will be the last, and let the armed 
forces get along as best they can on a pit- 
tance during peacetime. If they only knew 
it, the price of a battleship or a coast-de- 
fense gun is a mighty worthwhile insur- 
ance premium against war. A bully thinks 
twice before picking on a big fellow. And 
if war does come, how much better to have 
invested in a balanced preparedness pro- 
gram, from year to year, than to be forced 
to the more extravagant, hang-the-expense 
expedient of trying to create a military ma- 
chine overnight! (Continued on paye 70) 


HEAVILY FORTIFIED a 


NAVAL BASE 
UNFORTIFIED ISLANDS SERVE 
Astieet AnchoRAges 
WHERE BIGGEST SHIPS 
MAY GE REPAIRED IN 
FLOATING RY NG DRY DOCKS, \ 
LARGE ENOUGH 


YAce BATTLESHies, 
TRAVEL WITH FLEET 


FLEET FIGHTS FAR FROM HOME IN NEW NAVAL STRATEGY 


Postwar naval planning will be based on the concept of a mobile, self-sufficient fleet. In the past, o 
navy was tied to its fortified bases and its battle strength dwindled in proportion to the distance 
from the nearest bose, as reprovented by diminishing sithousttes ia the upper port of the drawing. 
Big ships could not operate far from dry docks large enough to repair them after damage in battle. Now, 
with huge floating dry docks accompanying the flest, any anchorage becomes a naval base and 
range is almost unlimited, This new strategy explains the daring advance of the U.S. Navy in the Far 


MAINTAINING AN AIR FORCE moons more thon just 
having @ given number of planes and flyers. Research ond Of course it would be a stag- 
production must replace losses by wear, obsolescence, ond occi- gering burden upon the taxpayer 
dont. Personnel must be constantly replenished by trai to maintain our forces on a per- 
menent war footing, and no one 
expects to do it. By combining 
wise economy with farsighted 
planning, it should be possible to 
keep the United States in the 
front rank of military powers. 

And now to get down to brass 
tacks, and see how these consid- 
erations would shape our future 
Army and Navy, and their re- 
spective air services, 

In attaining its full wartime 
strength of 7,700,000 men plus the 
recruits now being used as re- 
placements, the Army has found 
itself too close for comfort to the 
absolute limit of American man- 
power. Its present force numbers 
more than twice the one it raised 
in World War I. Agriculture and 
vital factory occupations, more 
important to war effort than ever 
before, keep whole divisions im- 
mobilized on the home front. 
More startling, in the eyes of mili- 
tary doctors, is the alarming pro- 
portion of rejections, for physical 
defects, among men of prime mili- 
tary age. 

Universal military service, such 
as European countries have long 
found necessary, would offer a 
two-way benefit to American 
boys, Brig. Gen. John McAuley 
Palmer recently told the House of 


ost 


PLANES PLANES "AND COMBAT 


10 POPULAR SCIENCE 


An alternative fo disormo- 
ment is this plan under which 
erve planes, mili i 


up, ready to be manned with- 


in’ 48 hours by conser 
trained by universal service 


other : 

Modern metal preservatives, applied with o 

spray gun, would coat exposed surfaces with 
film that con be ri 


porting conditions of alert, danger, and o 
fion (right) would signal for successive steps 
the slaboretely plaaned procedure of put- 
‘the nation's defense setup into motion 


“MINUTE-MAN” 
MOBILIZATION 


REPORT TO ARMY 
HEADQUARTERS 


Representatives’ Select Committee on Post- 
war Military Policy. Its immediate pur- 
pose, of course, would be to train them as 
potential soldiers. And if need be, who 
would not rather fight for his country—and 
his own skin, too—with long experience to 
rely upon, than as a comparative novice? 
At the same time, General Palmer points 
out, the proposal would prove a boon to the 
physical and mental well-being of young 
America. It would start youths through life 
with the glowing health and the self-disci- 
plined character that mark a typical Army 
man—and a successful civilian, Comment 
among service men, legislators, doctors, and 
educators, enthusiastically backs him up. 
A tentative plan calls for a year of mili- 
tary training after graduation from high 
school, to ke (Continued on page 240) 


BOMBS VS. FUEL. While existing bombers 
could fly the Atlantic ond return without landing, 
fuel requirements for such 0 trip cut the possible 
bomb load to little or nothing. However, big super- 
bombers of the future may put America within easy 
bombing range of an enemy on another continent 
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HALF 4 DOZEN BOMBERS OF THE 
FLYING FORTRESS TYPE, DURING A 
‘SIK-HOUR MISSION... 


+: CONSUME ABOUT 1000 GALLONS OF GASOLINE 


y Freighters Snatched from the Sea 


Repair-Yard Miracles 
Save Torpedoed Ships 


By VOLTA TORREY 


guns and shells, 


oR 
and clothing, our 


depend on a great chain 


vehicles and fuel 
Armies overseas 
hips. An infan- 


try division can shoot off ms of ammu- 
nition in one day. An armored division can 
consume 78,000 pounds of food in the sam 


period of time. In a single hour a mecha- 
division can use up 18,000 gallons ¢ 
oline, 

ry link in the enormous chain require 
to carry supplies to men fighting a tw 
ocean war is precious. The loss of 

freighter or tanker can be like the Ic 
horseshoe nail for want of w 


lost, a rider was lost, a battle was lost 
and a kingdom fell. A ship, moreover, can 
be knocked out in many ways—by rocks, 


by collisions, by gales, by mines, by bombs 
by shells, or by torpedoes. 

But ships that 
damaged as Humpty Dum 


stored to service on the 


seemed as 
ty 


irreparably 
ve been re- 
000-mile 


routes of the United Nations by the heroism 
of their crews, the skill of salvagers, and 
the ingenuity of engineers. ugh vessels 


to comprise a great merchant fleet have 
limped into the big ship hospitals on both 
U.S. coasts, with long rips in their ti 


huge holes in their 


and eve 


sections missing: 
later as sea 
the enemy suc 
been enabled tc 
miracles of 

Oo 


and then emerged a little 
‘thy as ever. Even ships that 
1 in blowing in two hav 
resume their war work by 
ship surgery 

dark night off the Carolina coast, the 


two-year-old tanker Esso Nashville leaped 
from the water and fell on her side, A Ger- 
man submarine had torpedoed her. Capt 
Edward V. Peters fell into the sea when he 


slid down the pilot's ladder toward a life. 
boat. Lest the boat be smashed against the 
ship's side, he ordered it pulled away with 
out him, The wind and sea soon carried it 
too far off to return for him. The captain's 
leg was ed and his chest was injured, 
but he himself back onto the tank- 
er's sa Painfully, he made his 
way af e engineers’ quarters, band- 
aged his leg, and then hoisted the ship's 
ensign upside down as a distress signal. 
By morning, the whole forw section 


off and vanished. But 
three naval vessels sighted the floating 
wreckage. The captain went overboard 
again and was rescued, 

ww the Nashville is back in service, The 
stern section of the vessel, containing the 
m machinery and its auxiliary 
nt, was boarded by salvagers and 
enough to keep it afloat, This bat- 


of his ship had br 


Hit below the belt by two 
Noi torpedoes, this. rug: 
ged British ship refused 
to go down. When the crew, 
who had hastily abandoned 
her, sow that she was go. 
ing to stay afloct, they 
reboarded her, turned her 
bow toward New York, and 
straight into. the 
yards of the Todd Ship. 
yards Corp. There unbeliev- 
ing salvagers found this 
tremendous wound in her 
side. By putting more than 
@ million and a half pounds 
of material into her, how. 
ever, workers had her back 
in record 


ron her 
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Feed Our Fighters at the Front y 


Photo trom Ships 


tered relic was towed to the Bethlehem Steel 
Company yards near Baltimore, where the 
ship had been built. Divers descended and 
trimmed off enough of the jagged, twisted 
plates to permit the salvaged section to 
enter a dry dock. Big prefabricated parts 
were swung into the dock with cranes, and 
a whole new forward section was built and 
added to the fraction of the ship that had 
been saved. The Nashville was rechristened 
by the same lady who had cracked the cham- 
pagne bottle that launched the vessel the 
first time, and sent back to sea. 

Another reborn tanker is the E. H. Blum. 
She was severed by a torpedo, and several 
men perished in their haste to abandon her. 
‘The after section sank, but the forward part 
remained afloat and was towed to Norfolk, 
Va. Salvagers then went out and lifted the 
800-foot after section out of Davy Jones's 
locker, took it into port, and put the Blum 
together again. 

Modern methods of building ships have 
made such feats possible. Each cargo hold 
is partitioned off from the others by a wa- 
tertight bullchead. A collision bulkhead walls 
off the bow, and an after-peak bulkhead 
forms a rear guard against damage to the 
whole ship. Each section has sufficient buoy- 
ancy to float by itself. And the partitions 
are so sturdy that even high-octane gaso- 
line in one section of a tanker sometimes 
has been undisturbed by fires and explosions 
destroying other sections, 

But courageous and able seamanship also 
accounts for the survival of many crippled 
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vessels. In the Pacific, a torpedo punched 
a hole in the hull of the W. 8. Rheem large 
enough for a locomotive to enter. Shifting 
cargo and using the port and starboard en- 
gines skillfully, Capt. G. A. Johnson went 
ahead and delivered his goods—including 
535 of 850 iron barrels of lubricating oil that 
had been in a damaged hold—to the U.S. 
Navy. The Rheem then waddled home 550 
miles for repairs. 

The big yards along the American coast 
are equipped to perform almost any kind of 
operation on a damaged ship. But amputa- 
tions, substitutions, and other jobs often 
must be done in foreign ports with inade- 
quate facilities and materials, Hence, a 
whole series of operations is sometimes 
necessary to make a ship as good as new. 

‘The shallow-draft, lake-type tanker Pe- 
dernales was one of four ships torpedoed 
one night early in the war by a submarine 
that slithered in close to the big American 
refinery at Aruba, in the Dutch West Indies. 
‘The Pedernales was riding xt =chor, loaded 
with crude oil and already covered with 
smoke from another burning ship, when she 
was hit smack in the middle. 

“She folded up like an old ~hoe,” says a 
Standard Oil official who heard her howl of 
pain. Her anchor let go and she drifted 
along the shore in flames. Several members 
of her crew were lost, but the tanker was 
saved. 

‘Tugboats shoved her into shallow water. 
Her bow and stern protruded at sharp 
angles, while the sea ran over her ruptured 
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2 This is how the Nosh- 
ville looked a month 
after the work of reson 
Brouiot ver been 

fabricated bultheads, 


midsection. 


Oil and water were pumped 
out of some of her tanks, and blown out of 


others with compressed air. The exposed 
parts of the plates holding her two ends to- 
gether were cut away with acetylene 
torches. Then the salvagers dynamited the 
middle out of her. Divers did this by taking 
down small charges, placing them against 
the plates at carefully chosen points, and 
covering them with sandbags. 

‘When severed, the ship's two ends righted 
themselves and floated uncertainly about a 
hundred feet apart. Leaving the debris of 
her midsection on the ocean's bed, tugs 
towed each end of the vessel to a marine 
railway about 20 miles away. Each end 
was run ashore on the tracks, trimmed and 
to within about two feet of a bulkhead, and 
allowed to slide back into the water. 

‘The tugs then maneuvered the after sec- 
tion into line with the forward section. This 
was like bringing the two ends of a broken 
bone together. They were lined up and tem- 
porarily attached with 12 by 14-inch tim- 
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bers and 10-ton chain falls. Then the two 
parts were hauled up on the marine railway 
@ second time, and steel plates were welded 
across the short gap left between them. But 
no effort was made to make those plates 
watertight, because the bulkhead walls 
would keep the sea out of the rest of the 
ship. 

‘The Pedernales originally had been about 
360 feet long. Without her midsection, she 
measured only about 110 feet. 

‘The repair crew at Aruba built a tem- 
porary wooden pilot house on her to replace 
the burned-out superstructure, overhauled 
her engines, and launched her without cere- 
mony. . Capt. H. McCall and the surviving 
members of his crew sailed this “ship with- 
out a middle” to Baltimore under her own 
power. 

There, in the meantime, a new midsection 
had been built for her. So the Pedernales 
was cut in two again. The new midsection 
was launched sidewise and floated in be- 
tween the two ends. All three parts were 
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SHIP KEFAIKS (eeHinoeE) 


1 This view of the underside of the German-built Nor 
wegion tanker, the M.S. Solfonn, shows the cement 
debris that wos dynamited out of her during the process 
of rebuilding her bottom, which was ripped to shreds 
when the slammed into the rocks of southwest Africa 


5 Here 0 fow of the damaged plates have been re 
moved. Suddenly freeing hersolf from the rocks at 
moment when her skipper thought she was going to crack 
in two, the Selfonn was towed to the Cape, from where 
after preliminary repairs, she limped home to Baltimore 


then carefully lined up in a dry dock and 
welded together. Nine months after a sub- 
marine commander had reported that tank- 
er knocked out, she went back to work. 

Another ship that came home looking like 

something out of a marine architect's night- 
mare was the Grace Line freighter Santa 
Maria. She had hit a mine. 

Her captain, Robert J. Twaddell, a vet- 
eran of 15 years at sea although only 31 
years old, was knocked out by the explosion. 
‘When revived by a geyser of water that 
sprayed the bridge, he looked out and saw 
that 80 feet of the bow of his ship had dis- 
appeared. 

‘The headless Maria was tossing like a 
rocking horse. Two ponton hatches were 
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12 Becouse of the cramped quarters, the only way 
to remove the debris was by wheelbarrow. At the 
Cape of Good Hope, where the Solfonn was o 
nally taken for repairs, some 600 tons of ce 
were poured into her to patch her sievelike bottom 


by the time the ship surgeons were through fix- 
she could be eased into the dry 
1 had to go down and make sure 
her accident hadn't left any dangerous obstructions 


6 [his js how the Solfonn’s now underside looked 


impaled on the antiaircraft guns on the fly- 
ing bridge. Sisal from the forward hold had 
been thrown over the fore and main trucks 
to the poop deck. The forward gun and the 
two men tending it had vanished. One man 
was fished out of the sea later, the other was 
never found. 

The ship's second hold remained water- 
tight. Water ballast in its deep tanks di- 
verted the explosion’s force upward. The 
chief engineer shut off the electricity, which 
was short-circuiting everywhere, in time to 
prevent a fire. And young Captain Twaddell 
got his decapitated freighter into an African 
port. 

‘The only steel he could obtain there to 
patch his vessel with was in the form of a 
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1d the work of removal, the concret 
from the wheelbarrows into these con- 
veyors. The final repair work, shown in the photos on 
these pages, wos done in a 20,000-ton floating dry 
dock ot the Baltimore yards of Bethlehem Steel Corp. 


* 7 The tonker os she appeared on the “opercting 


table." One of the most di 
job wos blosting, portly becouse of the ne 
sity of keeping her evenly at rest on keel blocks. If 
she had toppled, she would have wrecked the dock 


ficult ports of the 


cofferdam that had been used to fix up a 
French battleship. With the help of three 
French naval officers, Captain Twaddell got 
that cofferdam converted into a new bow 
for his ship. To make it fit snugly, 20 feet 
of twisted wreckage had to be cut off the 
Maria. But even then there was the prob- 
lem of how to attach this 56-ton makeshift 
bow without the use of a dry dock. 

The keel of the Maria’s stubby forepart 
was tilted to within four inches of the sur- 
face of the water by shifting as much 
weight aft as possible. Members of the crew 
stood on the stern to help. The crude bow 
then was swung into place by a floating 
derrick and partly attached. Finally, the 
forward end of the ship was raised a few 
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4 When the Solfonn went aground she hit so hard that 

her captain, who was tossed out of bed, thought she 
had been torpedoed, Tugs from the mainland come out 
and tried unsuccessfully to pull her free. Some of the 
damage to her inner-bottom construction is revealed above 


Photos from Bethlehem Steel Corp, 


& The tonker os she war towed from the graving dock 

to the outfitting pier. To make a new woman of her, 
1,000,000 pounds of steel plating and 1,500,000 pounds 
of internal steel were used. Salvagers call her the big- 
gest repair job ever done in an East Coast shipyard 


more inches with the derrick’s help and the 
bottom plates were connected. 

After a test run, the Maria crossed the 
Atlantic under her own power at an average 
speed of more than 11 knots. 

The Nashville, the Blum, the Rheem, the 
Pedernales and the Maria are but a few of 
the hundreds of crippled vessels that seamen 
and ship surgeons have restored to the all- 
important job of keeping supplies moving 
swiftly to the fighting forces of the United 
Nations. It is impossible to list them all. 
But there's one more gallant old girl whose 
story can and should be told. She's a Nor- 
wegian tanker, built in Germany, and chris- 
tened M. S. Solfonn—which means “Sun 
Glacier,” or “Snow (Cont: on page 227) 
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Whal Alou Fstwar 


It Can—and Should—Go Places, 
Are a Lot of Troublesome “‘Ifs.“’ 


but in the Meantime There 
Sound Broadcast Reception, 


on the Other Hand, Is Due for Immediate and Vast Improvement 


PART II OF A SERIES ON ELECTRONICS AFTER THE WAR 


OU probably think, as does almost 

every one else, that you will have a 
television set in your home soon after 
the end of the war which will be 
a combination theater, baseball. field, 
football gridiron, movie screen, ani- 
mated newspaper, concert stage, and 
all entertainment rolled into one. You 
may be wrong. : 

‘he cold fact is that television, much 
as it has been publicized, has actually 
been a commercial failure. And it may 
well be a disappointment for years to 
come if we don’t use our new war-born 
knowledge of electronics to provide a 
projection-type receiver selling for not 


By CARL DREHER 


"(CNTERTAINMENT is a serious thing,” 
Dr. Alfred N. Goldsmith observed in 
the early days of broadcasting. He was 
right: entertainment has remained the most 
important function of the mass communic: 
tion services. It is important to instruct 
people, but in a nervous and complex civili- 
zation like ours it is even more important to 
amuse and thrill them. Of course the one by 
no means excludes the other; actually a 
medium like radio teaches best when it in- 
terests and intrigues the audience. What, 
then, is the future role of electronics in 
providing entertainment in this broad sense? 
‘Television has been called a casualty of 
the war. The truth is that it was a casualty 
of peacetime. It had no job. It was a com- 
mercial failure. 

It was the war that gave television, or the 
people employed in ingenious but unsuccess- 
ful efforts to make it into an industry, some- 
thing important to do. Television provided 
skilled personnel as a nucleus for the de- 
velopment, manufacture, and operation of 
vital electronic equipment for the Army and 
Navy. It was no small contribution—and it 
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more than $200, a larger image, better 
definition and greater brilliance, and 
possibly color, too. 

Carl Dreber throws light on these 
problems in this authoritative forecast, 
and discusses as well the future of 
FM (frequency modulation) in sound 
broadcasting. He was one of the early 
radio amateurs, subsequently a radio- 
telegraph operator and engineer, then 
engineer-in-charge of WJZ and the 
first RCA broadcast network, chief en- 
‘gineer of RCA Photophone, and direc- 
tor of recording for RKO Studios, He 
has been a frequent contributo? to 
POPULAR SCIENCE MONTHLY. 


may turn out to be bread cast upon the 
waters. ‘There is every reason to expect that 
after the war the armed services and the 
war industries will repay their debt in the 
form of improved, simplified, less expensive 
equipment, and that in consequence tele- 
vision will achieve the mass acceptance and 
economic success which previously eluded it. 

Prewar television was a commercial flop 
primarily because it was not good enough 
technically, and in consequence did not offer 
enough for what it cost. The image was too 
small. It was not clear enough. Those who 
were actually trying to make television into 
a medium of entertainment, as distinguished 
from those who were writing the ballyhoo 
for it, know that it was virtually limited to 
close-ups even in the studio, and that the 
actors were not recognizable in the average 
two or three-shot, with the camera cutting 
them off at the waistline. 

Outdoors it could pick up objects only 
under the most favorable light conditions, 
and here again the smallness of the picture 
made full shots little more than a challenge 
to the spectator's imagination and an ap- 
peal to his forbearance. Too frequently, 
also, there were transmission troubles and 
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WATER-COOLED 
MERCURY-VAPOR 


LAMPS 
ADJUSTABLE _ 
MICROPHONE 
MOBILE 
STUDIO 


CAMERA 


# ! program 
DIRECTOR 


if = No.2 CAMERA TELECASTING scene from 
PICKUP 2 modern studio calls for the 


closest co-ordination between 

performers, technicians, and 

ON THEAIR directors. On the set, comera- 
men ond director get orders 
ORRSAUIRY Ly vorphones from the program 
Pickup director, who watches pictures 
picked up by the cameras and 

Switches close-ups, long. shots, 
or-filmed scone ogio the ‘ai. 
Unis a movies which och be 
patched! together from. sholt 
foten ot different times, the 
Sslevision, prograna bas Ve: bs 
cstembled fromsevercleamercs 
scoming long and chert shots; 
filmed matericl, and titles 
while the action gelig. en 


Photo from CB 


ustin Company. Heart of the d 


interference, much more irritating to the 
eye than equivalent defects in sound broad- 
casting are to the ear. 

‘What the prewar era did accomplish was 
to establish television on a firm electronic 
basis, with the iconoscope and other all- 
electronic devices used for pickup, and the 
kinescope for reception. What postwar tele- 
vision will need is a projection-type receiv- 
er based on these or more advanced elec- 
tronic principles, in which the picture will 
be thrown on a screen at least 12 by 16 
inches and preferably 18 by 24 or larger, 
with definition, brilliance, and contrast equal 
to the best 16-mm. movies or better, free 
from interference 95 percent of the time, 
and selling in the $200 range. 


n studio will look something like this, according 


‘an auditorium for visitors atter 


If electronic technique 
can provide such a receiv- 
er, together with pickup 
improvements which will 
allow full utilization of its 
performance characteris- 
tics, then television will be 
going places. Then, indeed, 
it will have a mass market 
capable of putting a dent 
in an incipient depression, 
or helping proportionate- 
ly to maintain a high gen- 
eral level of economic 
activity. 

Conversely, until we are 
in a position to give the 
customers their money's 
worth, we had better not 
venture out on the limb 
again. 

Is equipment of this 
quality going to be avail- 
able at around $200? I 
have no inside dope, but I 
do have confidence in elec- 
tronic research. Before 
the war we were pretty 
niggardly in spending money for research, 
Of course we talked as if we were turning 
our pockets inside out, but our actual an- 
nual outlay for industrial research was about 
'$200,000,000 a year, or between 10 and 15 
percent of what we spend for cigarettes, The 
war raised this figure substantially, and, by 
reason of the importance of radio in military 
and naval operations, much of the money 
was channeled into electronic investigation. 
With civilian outlets tightly closed, the re- 
sulting developments are piling up behind a 
dam of military necessity and secrecy, and 
are largely segregated even from one an- 
other. With the end of the war the dam will 
be breached. First a trickle, then a flood, of 
civilian applications will pour forth. 


n is the lorge 
jing the shows 


Capable of eTelecesting:: Anything That Can Be Seen and Heard, 


Photographs below, courtesy of General Electric 


SPORTS... 


POPULAR SCIENCE 


4 


Television will hardly 
remain unaffected; thus 
war developments may 
help to solve the corre- 
lated problems of bril- 
liance, definition, and size 
of image. Perhaps they 
are already well on the 
way to solution. In May of 
this year, RCA engineers 
announced that they had a 
model of a $200 postwar 
television receiver capable 
of producing an 18 by 24- 
inch picture through a 
highly efficient optical sys- 
tem ‘of molded plastic 
lenses. With a de luxe at- 
tachment a six by six-foot 
picture could be projected 
in the home. In both cases 
brilliance and definition 
were said to be greatly im- 
proved over prewar stand- 
ards. Another reported 
advance was a more sen- 
sitive television camera, 
capable of picking up out- 
door events under adverse light conditions, 
and materially reducing lighting require- 
ments for studio pickup. The General Elec- 
tric Company was working along similar 
lines. Thomas Joyce, manager of RCA's 
television sales department, predicted the 
marketing of some 750,000 home receivers 
within 18 months after the war. 

A basic requirement for the economic 
health of television is syndication or net- 
work distribution of programs. Television 
outlet stations, like all radio transmitters 
using quasi-optical waves, have a range 
limited approximately to the optical horizon. 
‘That means you can transmit reliably only 
about as far as you can see under the best 
conditions from ‘the transmitting aerial, or 


Television Promises to Bring the 


NEWS... 
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opmental job, 
ts it onto th 


at most, 60 miles. The outlet stations must 
therefore be interconnected to reduce the 
total cost of programs, which is going to be 
extremely high, to a low cost per unit of 
audience. A $50,000 program, distributed to 
5,000,000 spectators, costs only one cent 
per spectator. This is mass distribution ap- 
plied to entertainment. 

‘When sound broadcasting came into be- 
ing, network interconnection facilities were 
already in existence, since the telephone had 
been invented over 40 years earlier. For pic- 
ture broadcasting, equivalent facilities must 
be created. The coaxial cable and wave- 
guide transmission lines are, as we saw in 
the preceding article, already in an ad- 
vanced state of development. An alternative 


World into Our Living Rooms 
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method is automatic, low-power radio re- 
laying, which is also past the early experi- 
mental stages. The relay stations, using ex- 
tremely short waves, will be individually 
limited in range, the same as the outlet sta- 
tions, but a chain of 120 or so, equipped with 
highly directive receiving and transmitting 
antennas, would carry a television program 
across the continent. 

‘Television network connections are going 
to be e~pensive. Just to make a guess at 
the cost, let us assume that special cables 
for television will cost $10,000 mile, which 
happens to be the actual cost per mile of the 
first coaxial cable installed for regular 
commercial service, between Minneapolis, 
‘Minn., and Stevens Point, Wis., in 1941. At 
that rate, a transcontinental cable would 
entail an expenditure of $30,000,000, not all 
of which would be legitimately chargeable 
to television, since it could carry other serv- 
ices as well. However, to be conservative, 
we will load the whole capitalization onto 
television, ‘Ten such lines, interconnecting 
the principal outlet stations all over the 


ey seek the high spots, 
like this station of Colifornia's Don Lee System 
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United States, would then represent an in- 
vestment of $300,000,000. Or assume 10 
lines of 120 radio relay stations apiece, each 
line spanning 3,000 miles and each of the 
1,200 stations costing $60,000: that would 
add up to $72,000,000. 

‘These guesses may be too low, Very well; 
let's shoot the works and assume that tele- 
vision interconnection will call for an initial 
investme t of a round billion dollars. That 
is real money, but it is still only one per- 
cent of what we are spending every year on 
the war, without the slightest hope of get- 
ting much of it back. A billion dollars, 
spread over twenty million receivers, comes 
down to an investment of $50 per receiver. 
Say $100 dollars per receiver for the whole 
works—studios, outlet stations, everything. 
That debt can certainly be serviced and 
amortized by an industry which can easily 
do a billion dollars’ worth of business a year. 

Television is going to be big or it isn’t 
going to be at all. The decision as to 
whether we are going to have it will not rest 
with electronic engineers; they can only 
provide the means. Electronics can serve 
us fully only if we are a bold and energetic 
people. By nineteenth-century standards, 
even by prewar twentieth-century stand- 
ards, the economics of television are on a 
staggering scale, But not by postwar stand- 
ards, provided we are prepared really to 
take advantage of our technological skills 
and productive capacity to pay the bills for 
mass distribution of what used to be re- 
garded as luxury products, Television is 
one of these 

The benefits it promises are on the sa 
scale as the costs, Take education, The lit- 
tle red schoolhouse, with its one classroom, 
has great romantic appeal, but it was really 
a very bad plant for teaching. Most of our 
rural schools, and 1.any of the urban ones, 
still are. And as often as not the teacher is 
no better than the plant. The efforts of the 
average teacher might well be supplemented 
with television lectures on special subjects 


Pioneer Television Network 


A proviow of nationwide video hookups may be seen 
in the New York-Schenectady link established by 
General Electric and in operation for three years 
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Section of ‘‘Prewar'’ Picture 
Enlarged to 18 Inches 


Enlarging the prewar television picture to 18 inches would give 0 coo! 
Eove. Improved definition, os ot the right, ls a requi 


tone at left, ol 


by the few great teachers of each genera- 
tion. That holds not only for the elementary 
and high-school grades, but for much uni- 
versity teaching as well. Think of the tre- 
mendous service television can render to 
advanced study in medicine and engineer- 
ing, for example 

On the straight entertainment side radio 
needs television as the silent movie needed 
sound. Audio broadcasting is all right for 
background music and the like, when people 
want to do something with their hands and 
cen lend the radio only their ears, but it is a 
feeble medium for plays and spectacles. The 
characters in a televisionless radio play 
have to describe everything that is happen- 
ing. When somebody pulls a gun he has to 
say, “Do you see this gun?” or somebody 


Section of ‘‘Postwar"’ Picture 


Enlarged to 18 Inches 


utesy of Columbia Broadcasting System 
image approximated by the half- 
je for successful postwar operation 


else has to say, “Don't point that gun at 
me!” We will not have to put up with such 
clumsy devices once television is available 
for dramatic presentations. 

Television will come: we need it, cultur- 
ally and economically. But it will not come 
the day after the Nazis and Nips call it 
quits. It may be a year after approval of 
standards and authorization for full com- 
mercialization by the Federal Communica- 
tions Commission before it really gets under 
way. War industry may furnish the tech- 
niques, but they will have to be adapted to 
new uses. The transition from military to 
civilian production alone may take six 
months or more. Remember how long it 
took in the other direction? Plants will 
have to tool up, (Continued on page 228) 


Linking New York and Schenectady, N. Y., Uses a Relay Station 


Programs transmitted from the Empi 


mounted on four 128-foot towers at the relay station. A 
WRGB transmitter for broadcasts to the Schenectady audience. 
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picked up by on ontenna system 
transmitter relays them to the 
Programs of local origin ore also telecast 
‘Redrawn from original by Oeneral Electric 


CARI i 
POSITION 


‘HAT neat little carbine so many thou- 

sands of our soldiers are using—yes and 
Marines and Seabees, too—has won a place 
in the hearts of men that military weapons 
rarely achieve (P.S.M., June ’42, p. 79; Jan. 
"43, p. 124). The .30 M-1 has become a per- 
sonal thing with the service men because of 
its sweet-handling qualities, its lightness, 
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asily handled, conveniently carried, the M-I .30 caliber 


It tokes the place of the .45 caliber pistol, and 


FIRING POSITION 


igger 
os. much longer range 


15 shots os fost ot you can pull the 


aS. 


How would you like to own a .30 caliber car- 
bine? Light, sweet- handling, fast-shooting, and 
amazingly accurate—no wonder it has become 


America’s 
Favorite Gun 


BY GOLD V. SANDERS 


and its gentle recoil. Not that any he-man 
minds a healthy kick from a powerful gun 
—sometimes he actually takes pride in it— 
but there is something nice about a gun that 
delivers the goods through the muzzle with- 
out delivering a corresponding punch to 
your shoulder. This is what the .30 carbine 
oes. Its gas-operated reloading mechanism 
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softens the kick down to something like a 
caress and leaves you still balanced for the 
next shot. There is little of the “creeping” 
characteristic of automatic guns under 
rapid fire. 

Reports are constantly coming back from 
the fronts as to the fondness of our service 
men for this new war weapon. A lot of 
men are saying that they want to own this 
gun after the war, for sports use. 

You need only to pick it up, handle it, 
aim it, and shoot it to understand why this 
is so. It has balance and personality. It is 
the sort of gun you will pick up often during 
the closed season to aim at imaginary game 
running along the picture molding. You 
will find yourself cleaning it when it doesn’t 
need cleaning, oiling it when it needs no oil 


Fitted in a slot ot the butt of the 


the shoulder. Ollean ond sling ore 
easily removed when it is necessary 


mored for: 


ig shots like 

es in England, General Eisenhower, 
ill, and Gen, Omar N. Bradi 
contest, In the interest of Allied solidarity, results we 


—just because it’s a sweet thing to have in 
your hands. It comes up to the shoulder 
as if it belonged there, and it lines up your 
imaginary game in its sights so easily and 
naturally that you just know you can't miss 
with it. 

The .30 carbine is proving itself every 
day in deadly combat as a great weapon for 
the purposes for which it was designed. It 
takes the place of the time-honored .45 
automatic pistol for officers, engineers, Sig- 
nal Corps and quartermaster troops, and it 
is the standard weapon of Rangers and 
paratroopers. It is far superior to the pistol 
as a defensive weapon, and is a real offen- 
sive weapon at ranges up to 300 yards. 

Lt. Gerry Kisters, of Bloomfield, Ind., is 
one of the many soldiers who could tell a 


AMMUNITION IS LIGHT TO MATCH THE GUN ITSELF 


One of the many advantages of this 5.5-Ib., 


fost-shooting gun is its correspondingly light ammunition. 


‘The cartridge used, the component parts of which are shown below, weighs just one-half of that used in 


the .30 caliber Garand and Spring! 
right) by # 


CARTRIDGE 


@ similar differential in size, os shown (lower 


cartridge clongside the same colibereheavier shell 
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marksmanship 
not revealed 


THESE WERE COMPETING MODELS 


‘AUTO-ORDNANCE” 


This short-recoil type gun weighs 5.5 Ib., 
is 35 in, long, with a borrel length of 
15.6 in. Excellent accuracy at 100 and 300 
yords. Its disadvantage is too many ports 


woooHuLt 


Slightly under 30 in. long, with o borrel of 
wotor for reduc- 


This gun weighs 5.35 Ib., is slightly more 
thon 33 jin. long, with @ borrel length of 
15,75 in, It is operated by the gas intake 
5.5 in. from muzzle. Accurate at 100 yards 


‘ SAVAGE 


‘are more than 80 ports in this weap- 
‘on of the short-recoil type. Weight 5.5 II 
length 33.375 jn. borrel length 15.6 
excellent ot 100 and 300 yards 
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of the H. & R. sub- 
machine gun. It has 48 parts ond a simpl 
‘action of delay-blowback type. Weight 5 
Ib,, length 38 in., ond barrel length 15 


—_ 

- ‘SPRINGFIELD 
Only 44 ports, 9 
weighing but 4.91 Ib. Magazine, on the top 
leans 30 degrees to the right and the empty 
shells ore ejected to the lower left side 


lot about its effectiveness at 
close range. He is the only 
American soldier to win both 
the Medal of Honor and Dis- 
tinguished Service Cross. It was 
in Sicily that he performed the 
heroic exploit of creeping up to 
within 30 feet of a German ma- 
chine-gun nest, armed only with 
the deadly little carbine, while 
snipers poured lead into him, 
He was hit six times, three 
times in each leg as he crawled 
up a rocky slope. He kept right 
on, and when he could see the 
gun crew he started pouring 
some lead himself. He got three 
Nazis and the fourth one broke 
and ran; Kisters was just ready 
to drop that one, too, when the 
snipers got him in the right 
arm. That was the end of his 
shooting for that day, but he 
had won the Medal of Honor, to 
add to the Distinguished Serv- 
ice Cross for a similar act of 
bravery in Tunisi 

Just how many of the car- 
bines are in service and how 
many will be, is not being told, 
But the gun is being turned out 
in large numbers, not only by 
Winchester, who created it, but 
by several other manufacturers. 
‘The same is true of its remark- 
able little cartridge, which was 
designed even before the gun 
itself. 

Whether the carbine will be- 
come a popular sporting gun 


Directly below is the ossembled .30 


M-1 carbine ready to shoot, 
to the right it the gun in 
parts s0 for os it is allow 


field. Note retaining 
pin for the trigger-group ossembly 


The gun uses pressure of ex- 
ponding gas to eject the empty 
shell ond ot the same time ac- 
fuate a spring thot chambers 
the next cartridge ready to fi 
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‘THE GARAND SIGHT 


John C. Garand, inventor of the Garand rifle, de- 
jar sight for use on the M-! 
levations for both 150 and 300 yd. 


after the war is a matter of considerable 
debate, and it depends largely on the kind 
of game you are talking about. For small 
and medium game, it is admittedly ade- 
quate, or will be when soft-nosed bullets 
are used in place of the jacketed military 
ammunition. When it comes to deer and 
larger game, the relatively light load and 
hitting power become a handicap as com- 
pared with those of the rifles now most 
popular for such game. At ranges of 300 
yards and more, it lacks both the accuracy 
and the killing power of guns like the 
-30-80, the .30 '06 and the Remington .35. 
At 100 yards, the .30 carbine has just about 
half the hitting power of these guns. 

One reason why the service men are so 
impressed with the gun is doubtless the 
fact that it pours out 15 shots from its box 
magazine as faat as you can pull the trig- 
ger. But true sportsmen frown upon this 
idea of throwing a lot of lead at game in 
the hope of making an occasional hit, in- 
stead of bringing it down dead with one 
well-aimed bullet. Furthermore, the use of 
this gun with its 15-cartridge magazine 
certainly will not be permitted by any of 
our state game commissions. It will have to 
be cut down to not (Continued oi 


AND FEW PARTS MAKE A 


MAGAZINE 


1 Removal of the one screw that holds the «1 
fire ossembly together makes it eaty to take the 
gun apart. Note the position of the Garand sight 


jew is loosened, © retaining spring_de- 
ahs ‘ond upper bend slid off the stock. Then 
ndguard is eased forward until fully disengaged 


fo 


3 The barrel, receiver, operoting slide, ond 
trigger-group os: ymbly are then removed for core 
‘and cleani sary to use any force 


RELIABLE FIELD WEAPON 


HAND GUARD 
‘TRIGGER-GROUP RETAINING PIN 
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BARREL, RECEIVER, OPERATING SLIDE 
AND TRIGCER-GROUP ASSEMBLY 
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How Noise Injures... 
ae T 


HY not make clanging 

and pounding industrial 
machines silence themselves 
with their own din? The star- 
tling proposal, illustrated on 
the opposite page, highlights a 
report on ways to abate ob- 
jectionable noises, recently 
presented by Dr. Carey P. Mc- 
Cord and John D. Goodell in 
The Journal of the American 
Medical Association. 

Many of the noises that 
jangle our nerves and impair 
our efficiency needn't be toler- 
ated—and wouldn't be, if we 
realized the harm they do us. 
Practical suggestions con- 
tained in the report extend to 
everyday experiences at home 
and on the street. 

Traffic accidents have often 
been caused by loud-blasting 
auto horns that scare pedes- 
trians out of their wits. At 
least one leading manufactur- 
er is developing a horn that 
gives a soft but distinctive 
; signal which will be just as 
Unnecessary racket jangles our nerves, effective for a danger signal. 

An abrupt rise in noise in- 

impairs our health, and cuts down our tensity causes major discom- 

fort. ‘The average person can 

working efficiency. Here are some new endure a continuous sound of 
slants on the abatement of this menace 


70 or 75 decibels, but a sharp 
jump from 40 to 70 decibels 


walls, floors, ond ceilings, 
sound wave keeps bouncing 
from one surface to another 
like @ ball on a billiard table 


Even the ticking of your watch, os it lies on a 
bedside tablo, can keep you awake. The table acts 
08 a sounding board to amplify the noise. Try hang- 
ing the watch from a hook; the sound will be hushed 


88 POPULAR SCIENCE 


4 


and What to Do About It 


proves more trying. (The decibel is the 
scientist's unit for measuring loud- 
ness.) In a typical factory where ma- 
chines are running, noise reaches a 
level of about 90 decibels—10,000,000,- 
000 times as loud as the faintest sound 
you can hear, and 100,000 times as 
loud as ordinary conversation. 
Individuals vary in the amount of 
noise they can tolerate, the report says 
—but there is no such thing as “getting 
used to it.” If an employee in a boiler 
factory or a rolling mill thinks other- 


not only are qui 
fective for attracting of- 


fion of the coming train 


Drawings by 
B. G. SEIELSTAD 


wise, it is only because the racket has 
temporarily deafened him, mostly in 

the first hour of the day's work. He recuperates 
nightly, but must make the readjustment each 
day. Fortunately, intelligent plant operators are 
realizing that noise suppression pays dividends 
in production and efficiency. 

Except in sound-movie studios and certain 
laboratories, however, absolute silence lies far 
beyond the goal of sound abatement. Most of 
us have never experienced it, and wouldn't like 
it, A low “background” of sound is best. 


\\ 
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Noite from a machine would be made to cancel itself 
‘out, in this startling new plon to reduce industrial fatigue. 
Loudspeakers would reproduce the objectionable sound 
at a carefully measured distance from the sour 

the crest of one sound wave would hit trough 
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Substitution of welding for riveting in con- 
struction, shipbuilding, ond manufacture will 
remove one of the worst noisemokers—the 

eting gun whose staccato rattle frays the 
nerves of workers and everybody else near by 


OUTLET “3h. 
Tp RESERVOIR 
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MECHANICAL THANK-YOU-MA‘AM 
will provide irrigation water at low cost, 
according to Lee A. Barnett, Los Angeles 
inventor of a device that utilizes power of 
passing automobiles at negligible expense. 
‘The weight of cars crossing a bridge is 
converted into energy by a simple applica- 
tion of mechanical principles. As the car 
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ay SHRINKING bottle seal- 
s ers have been patented 
4, for use on beverage 
i] I containers by Raymond 


E. T. Haff, Greenville, 
Del., and John Conlyn 
Creadick and Thomas 
F, Banigan, Kenmore, 
N. ¥. The covers are 
made of a cellulose ma. 
terial. They are applied 
while wet, and dry on 
tight. 


FOOLING FOWL with a new collapsible 
decoy is the purpose of an invention of 
‘Morgan R. Day, North Scituate, Mass. The 
decoy, which closely resembles the wild 
water bird, is made of flexible rubber or 
similar material, and can 
be readily inflated by the 
breath of the user. It is 
easily packed when de- 
flated. 
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is driven onto the bridge, a section slight- 
ly elevated by a counterweight is de- 
pressed. The downward motion is trans- 
ferred to two crossed levers that cause a 
push on a lazy-tongs contrivance, whose 
thrust is communicated to a ratchet gear 
connected by a belt with a pump that car- 
ries water to a reservoir above. 


MORE EFFICIENT ANCHORING 
for hangers in brick or other masonry 
walls is provided by the spearhead bolt 
invented by Arthur KE. Mullen, St. 
Louis, Mo. Unlike the common expan- 
sion bolt, the new device takes clever 
advantage of the “air lock," which is 
a necessary damp-resisting feature of 
masonry buildings, for it is here that 
the anchor is securely hooked. 
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BULLETINS or signs in 
colored electric lights may 
be flashed by remote con- 
trol to outdoor display 
boards through an inven- 
tion of Leonard L. and 
Leonard G. Pruyn, West 
Los Angeles, Calif. The 
operator uses a pencil to 
write his message or ad. 
‘The motions and pressure 
of the pencil are commu- 
nicated by a movable arm 
to stationary contacts un- 
der the paper, thus clos- 
ing circuits that control 
individual lights on the 
display board. With this 
Write-Yourself Multicolor 
Electric Sign, it is claimed 
that an artist can produce 
a picture in colored lights, at the same 
time watching his work develop on the 
paper in front of him. Planned largely 
for use in advertising, the device can be 
diverted to other uses in parallel fields. 
Besides its adaptability for colors, it has 
the advantage of permitting the operator 
to change his message at a moment's 
notice. 


HAMMER INTO ADZ is the change 
that can be effected by a blade attach- 
ment devised by Leland M. Van Slyke, 
North Hollywood, Calif. The steel cut- 
ting plate is put on over the hammer’s 
claw and is held in place by a wedge 
lug which fits between the prongs of 
the claw, and a strap passing under 
the peen of the original tool. Construc- 
tion precludes lodgment of shavings 
between blade and claw. When not in 
use, the adz attachment may be quick- 
ly removed, 
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ful, is this portable electric fan that can be placed in almost 
any position while giving a stimulating breeze. Edward A. 
Ebert, Buffalo, N. ¥., is the designer of this handy little 
cooler for hot summer days. 


VEST TYPE EMERGENCY KIT 


GLASS AND PLASTIC in laminated sheets 
are now challenging metals as aircraft ma- 
terials that are both strong and light. De- 
veloped by the AAF, and produced by 
Owens-Corning Fiberglas Corp. and several 
plastics companies under the direction of 
Col. Paul H. Kemmer of the Wright Field 
aircraft laboratory, the new material proved 
to be 50 percent stronger than aluminum 


EMERGENCY VESTS 
containing almost enough 
equipment to set up light 
housekeeping have been 
developed by the AAF 
Matériel Command at 
Wright Field, Ohio, for 
flyers who may find them- 
selves forced down in a 
jungle, desert, or ocean. 
In the pockets of the vest 
(shown at far left) are 
such items as food, fish- 
ing tackle, knives, a re- 
volver with waterproof 
cover, first-aid equip- 
ment, a metal folding 
pail, and a copy of the 
famous booklet ‘Sur- 
vival,” which contains 
advice on how to get 
along anywhere. 


and 80 percent stronger than wood in 
strength-weight tests. With the exception 
of its wings and tail surfaces, the Vultee 
Valiant basic trainer shown below, for in- 
stance, is entirely covered with the new ma- 
terial. One of its highly desirable features 
is that it can be formed into large intricate 
shapes without the need of great pressure 
or expensive molds. 


RESCUE BOATS that re- 
semble Navy's powerful 
PT's are being used by 
the AAF in areas where 
flyers may crash at sea. 
Each boat has a range of 
2,500 miles, a top speed 
of over 40 mp.h., and 
carries full first-aid 
equipment. Armament 
consists of a 20-mm. can- 
non and four .50-calibers. 
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| THE MILES 35,  war- 
plane intended for carrier 
use and so radical in de- 

{ sign that in action it has 
the appearance of a ship 
that is flying backwards, 
‘has now been produced in 
Britain. As shown in this 
conception by staff ar- 
tist Rouse, the ship has a 
pair of tail-mounted 
props that revolve on 
coaxial shafts in opposite 
directions so as to elimi- 
nate torque. Just back of 
the cockpit is a small, 
high wing, while at the 
rear is a low wing of 
about the size that is 
usual for such a plane, 
with stabilizers and rud- 
ders at the ends. De- 
veloped by George Miles, 
chief designer of Miles 
Aircraft, Ltd., the ship 
is given better stability 
‘on the ground by the ad- 
dition of a rear wheel to 
the tricycle gear. 


SHOOTING THE SUN instead 
of an enemy plane will be 
done from this tail enclosure 
which, as a navigator's sta- 
tion, is replacing the tail tur- 
ret on the old Martin PBM-3 
Mariner patrol bombers that 
the Navy is converting into 
cargo transports for use in 
the Pacific. Designed by the 
Advanced Bases Aviation 
‘Training Unit at Norfolk, Va., 
the enclosure can be entered 
either through a top hatch or 
from the hull. On account of 
its location, the navigator’s 
sensitive instruments will be 
comparatively unaffected by 
the vibration of the plane's 
engines. 


SECRETARY ON HIS LAP. Designed by United Air- 
craft pilots for use during tests flights, this writing- 
pad assembly, which a pilot can carry strapped to his 
thigh where it will be right at hand, includes note 
paper that moves on rollers, a clip to hold the pilot's 
pencil, a stop watch, a 
chronograph, and a com- 
partment at the back of 
the pad where data sheets 
and check lists can be kept 
for easy reference. Pad is 
shown opened at right. 


AUGUST, 1944 


Engine with Wings 


The British Typhoon fighter-bomber, driven by its 
phenomenal 2,200 horsepower, 24-cylinder power 
plant, shares honors with the American Mustang 
in blazing the trail for the Allied invasion. 


By HICKMAN POWELL 
Photos by HAROLD W. KULICK 


HE RAF lads who go rhubarbing in Ty- 
phoons say that no form of flying is more 
exhilarating. 

Indeed, speeding over the continent of 
Europe at 350 miles an hour, maintaining 
usually an altitude of less than 50 feet, 
zooming only to miss high-tension lines and 
rows of poplar trees, banking around houses 
and windmills, shooting up enemy installa- 
tions and locomotives on a basis of hair- 
splitting navigation and split-second tim- 
ing—all this is hardly to be considered a 
form of relaxation. 

‘The Typhoon is a bigger and younger sis- 
ter of the Hurricane, another brain child of 
Sydney Camm and the development staff at 
Hawker's, It was first publicly acknowledged 
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A lypeeen on eS eee 
over enemy country in the 
van of the Allied. ormi 
Note the four 20-mm. c: 
non, long-range wing tank 
air scoop under ‘prop; The 
it, redrawn 


light, 
acteristic design features 


after doing a brilliant 
job on the Dieppe raid, 
in co-operation with 
ground troops, in Au- 
gust 1942; but a non- 
committal atmosphere 
has continued to sur- 
round it, largely be- 
cause of the absolute 
secrecy which until re- 
cently veiled the new 24- 
cylinder Napier Sabre 
engine around which 
the plane was designed. 

‘This engine, with four 
banks of six cylinders 
set in the form of a 
horizontal H, is of such 
compact form that, de- 
spite its 2,200 rated 
horsepower, the Ty- 
phoon can maintain the 
slim nose that is char- 
acteristic of the Hurri- 
cane, Almost doubling 
the power available to 
the Hurricane in the 
Merlin XX, the Sabre 
drives the ‘Typhoon at 
well over 400 miles per 
hour. 

Design of the Typhoon 
was begun in 1937, when 
the Sabre had been in 
development for scarce- 
ly more than a year. 
‘The prototype was flown 
early in 1940, but the 
fall of France delayed 
production. So great 
was the demand for Hurricanes that sum- 
mer that planes finished on Saturday were 
in action by the following Thursday, and 
there was no time to ‘change over to pro- 
duction of a new type. 

‘The Typhoon is used both as a fighter and 
as a fighter-bomber, with two 500-pound 
bombs slung under the wings. Though its 
41 feet 7 inches of wing span are only 19 
inches more than the Hurricane, and its 
32-foot length is only a bit more, its loaded 
weight of 11,300 pounds compares with only 
7,290 pounds in a Hurricane of similar ar- 
mament. Despite the weight, it is highly 
maneuverable and is said to turn inside an 
FWw-190. 

When hit-and-run German bombers be- 
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came a nuisance in English coastal towns 
last year, it was the Typhoons that got rid 
of them, Skimming the Channel in pairs, 
they lay in wait. And when the German 
fighter-bombers struck, the Typhoons, di- 
rected by radio, would roar in and hit them 
before they could get back to the coast of 
France. It became too costly for the Nazis. 

‘Hunting in bigger packs, the Typhoons 
have been a scourge to enemy shipping along 
the North Sea coast. Stringing in one after 
the other, pouring their shells into a vital 
spot on a ship, they can sink even big ones. 

For a long time, locomotives were a spe- 
cial quarry for lone Typhoons rhubarbing 
over the Continent. Scouting along a rail 
line until it spots @ train, a Typhoon will 
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This take-off spells trouble for Nazi installations and for overworked German locomotives trying des- 


perately to move men and suppl 
12 Browning .303 caliber machine guns in the 


Shells for the Hispano 20's are loaded in the wing. A 
sequence pattern of armor-piercing explosi 
mor-piercing explosive, and incendiary shells 


orbit and come in to catch the engine at 90 
degrees. That's the best angle, for while a 
few shots through the boiler will disable a 
locomotive, if you hit the boiler right close 
to the firebox you may get a real explosion. 

In earlier days the Typhoons tried drop- 


cylinder, 2,200-hp. liquid cool 


to counter the Anglo-American thrust. Some Typhoons are armed with 
19s instead of the four .20-mill 


jeter cannon 5 


ping bombs from low altitude, but it didn’t 
work. The bombs had delayed action to keep 
from blasting the planes; and, when dropped 
at six miles a minute, they bounded across 
the landscape like golf balls. Sometimes a 
bomb would bounce for a mile before it went 
off, which was hardly pin-point bombing. 

So one of the early Typhoon squadrons 
developed a dive-bombing technique, origi- 
nated by 23-year-old Squadron Leader Den- 
nis Crowley-Milling, who had made an in- 
tensive study of German dive bombing 
against coastwise convoys. Escorted by 
fighters, the fighter-bombers launch their 
attack from over 10,000 feet, plunging al- 
most vertically at terrific speed to release 
their bombs within a few hundred feet of 
the ground. 

‘The development of the Sabre engine was 
an audacious venture, late in 1935, when 
Napier’s decided to attempt an aero engine 
with 2,000 brake horsepower. The largest 
airplane engine available at the time was of 
only 1,200 b. hp.; and to try designing such 
an unusually large power plant in the new 
twin-crankshaft, H type was to court diffi- 
culties. 

But by June 1940, the engine had passed 
the official Air Ministry 100-hour test with 
a maximum power output of 2,200 b. hp. At 
the engine's dry weight of 2,360 pounds, this 
figured to a specific weight of 1.07 pounds 
per horsepower, considered very creditable 
for a liquid-cooled engine at that time. 


THE HAWKER TYPHOON 


Jo Kotula brings you another Allied fighting 
hell-raising Hawker Typhoon of the RAF. Here's the dope on it: Wi 
length. 32 feet; loaded weight, 11,300 

led; favorite operati 
ispono, cannon or 12 Browning .303' 


colorful oction—this time the 
1g span, 41 

wunds; power plant, Nopier Si 

level, treetop or lower. Carries four 

it alto takes two 500-pound bombs 
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EN and women of the armed forces, 

either here or abroad, are in no great 
danger from poisonous snakes, says Doris 
M. Cochran, Associate Curator of the 
Division of Reptiles and Batrachians, U. 8. 
National Museum. The chances of being 
bitten, she continues, are exceedingly small, 
but she is positive in her statement that 
vigilance should be observed while travel- 
ing through snake country. 

There are only four important families 
of poisonous snakes in the world. These 
are Elapidae, which numbers among it 
one of the few attacking varieties, the king 
cobra; Hydrophiidae, venomous water 
snakes of the South Pacific and Indian 
oceans; Viperidae, with a most efficient 
poison apparatus that includes retractable 
fangs; and Crotalidae, of which the main 
forms are the rattlers, bushmaster, copper- 


head, and watér moccasin. There are but 
two species of lizards that are known to 
be poisonous, the Gila monster and the 
beaded lizard, and they are found only in 
the United States and Mexico. 

Through the co-operation of herpetol- 
ogists, our men have been taught how to 
defend themselves against these foes in- 
cidental to global warfare. They are 
warned to wear protective boots or leggings 
wherever there is danger of encountering 
snakes, to be on guard while clearing land, 
never to assume that a snake is nonpoison- 
ous, and never to handle any reptiles. They 
have had impressed on them the necessity 
of prompt aid in case of snake bite, and the 
method of giving it. They know how to 
apply a tourniquet, slash the wound, and 
remove the poison by suction. Army snake- 
bite kits contain necessary equipment. 


With retractable fangs 
that can be folded up 
against the roof of its 
mouth, the African puff 
‘adder is one of the Vi- 
peridae that have de 
veloped the most 

cient poison apparatus 
of ony reptiles. Vipers 
develop best in Africa 
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adder, and the kraits. 
Its markings and colors 
yadily identifi 
12 two forms in U. 


hd 


A coiled northern copperhead ready to cope with anything 
it has @ naturally mean disposition, loathes interference 


Schlegel’s viper, found in 
Latin-American countries 
is one of the Viperidae, 
with mobile fangs thot 
con be folded agoinst 
the roof of the mouth, 


much as airplane landing 
geor is retracted when 
the ship leavesthe ground 


One of the most vicious 
of poisonous snakes is the 
Asiatic cobra, which will 
itack on small provoca- 
tion. There are several 
varieties—spitting, black 
Egyption, Cope, water 
cabros. and many others 


The cottonmouth, or wa 
moccasin, shown here is 
of the Crotalidae, which mal 
it a cousin to the rattlesnake, 
copperhead, bushmaster, and 
fer-de-lance—all bod actors : 
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FIGHTER GROUP seizes cir mastery, thus preparing way for bombing of enemy objectiv 


subsequent action by ground forces. Shown he 


is one of this group, the P-47 Thunderbol 
high-altitude fighter armed with eight .50 caliber gu 


is used for escort and protection of the bombers 


New Air Tactics for Invasion 


How Planes Smash 
Battle Bottlenecks 


In close teamwork with the men 
on the ground, tactical air forces 
clear the way for the big driv: 
. +. That's "combined operations. 


By HAL BORLAND 
Photos by HANS GROENHOFF 


H USED to talk about “air support" 
when our flying forces teamed up with 
those on the ground to win battles. Today 
the term is “combined operations.” The 
change is more than a mere matter of 
. terminology; it indicates a fundamental 
revision of tactics and strategy that has 
been going on for some months in all the- 
aters. It also indicates that the Air Force 
is now officially on a basis of equality with 
the other major forces. 

‘The change can be summed up in one 
sentence: Air power and ground power now 
are coequal and interdependent forces; 
neither is an auxiliary of the other. 

It all boils down to fundamental tactics 
and strategy. In the field we have a tactical 
air force, consisting of reconnaissance avia- 
tion, light and medium bombardment units, 
fighter aviation, and an aircraft warning 
service. This air force does not serve the 
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ground forces alone; it serves the whole 
theater of operations. It is now recognized 
that if any units of this force are parceled 
out, the advantage of massed air action will 
be lost and flexibility will be sacrificed. 

So the tactical air force is concentrated 
under its own command or the command of 
a theater or task-force commander. In any 
case, concentration is maintained and inde- 
pendence of action is assured, with the res- 
ervation that all action must contribute to 
the theater’s success. Basic tactics call for 
three phases of action, sometimes called 
three fundamental missions. These are un- 
dertaken in sequence. 

The first phase calls for achievement of 
air superiority. This will be accomplished 
by attacks against enemy aircraft in the air 
and on the ground and against all enemy 
installations that are necessary for: main- 
tenance of his air power. Both bombard- 
ment and fighter forces are called upon to 
take part in this preliminary action. It may 
be noted that this, too, is an essential 
prelude to any ground action, since success- 
ful ground action has been proved depen- 
dent on air mastery. 

Once air superiority has been achieved, 
the second phase is begun. This is essen- 
tially the isolation of the area under attack. 


POPULAR SCIENCE 


BOMBER GROUP follows the fighter planes, isolates areas under attack by cutting supply lines, 
disrupting communications, blowing up rail lines, ammunition dumps, and other strategic equipment. 
Here is o B-I7 Flying Fortress in mixed formation with other bombers behind the wing of o Liberator 


It means cutting of sup- AIR SERVICE FORCES perform o necessary function among the many 
ply lines, disruption of jnvolved in combined operations. Here a ground crew is shown lowering @ 
communications. | Here  P-47 Thuiderbolt propeller onto a "prop dolly” in preparation for servicing 
again both bomber and or moking repairs. Details of the new tactics were born under fire ond teste: 
fighter forces are neces- under the most difficult conditions that could be simulated here at home 
sarily in action, though 
the targets now are rail 
lines, highways, food and 
ammunition dumps, 
radio stations, ports and 
harbors, airfields. Here 
again we have the pre- 
paratory phase, though 
now considerably ad- 
vanced, When it is com- 
pleted, we are ready for 
vigorous ground action. 
During this second phase, 
of course, there has been 
considerable ground ac- 
tivity, particularly in ar- 
tillery bombardment and 
in commando or ranger- 
type infiltration and de- 
struction of installations. 

The third phase cor- 
responds roughly to what 
we used to call “air sup- 
port.” It is direct attack 
by co-ordinated air and 
ground forces—the as- 
sault, capture, and occu- 
pation of the enemy 
area. The closest kind of 
teamwork is necessary. 
Air cover prevents or 
minimizes enemy air ac- 
tion against the ground 
forces. As new airfields 
are occupied by our 
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ground forces, our engineers put them into 
shape for use by our air forces, Massed air 
action in any particular area paves the way 
for ground advances. Air force acts as long- 
range artillery to silence enemy activities. 
It blasts tank concentrations. It strafes 
hostile installations and discourages concen- 
trated enemy resistance. Again, all types of 
air units are in action, concentrated at times 
for a particular purpose and overlapping in 
function. It is air support in the true sense; 
but even while it is going on, there is the 
co-ordinate of ground support for the air 
force. If all three phases have been carried 
out according to schedule and plan, the 
third phase ends in victory for the combined 
operation. 

‘That is the over-all plan; these are the 
basic tactics. They are 
altered to fit the situa- 
tion, but, except for p 
ticular emphasis on one 
phase or another, the 
pattern is followed. It 
has the advantage of 
flexibility and massed 
force that has proved es- 
sential to success. With 
only slight alterations, it 
works in the broad 
stretches of the Pacific 
as well as in the rela- 
tively narrow land cor- 
ridors of Europe. In the 
Pacific, of course, sea 
forces are brought into 
the picture, supplement- 
ing both air and land 
forces; but the basic pat- 
tern holds true even 
there. 

Take a typical land 
operation and follow it 
through: 
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VALETING GUNS in the 
tail of a B-24 Liberator—one 
of the many services that are 
constantly required of main- 
fenance crews in combined 
operations. The big idea 

not only to keep ‘em flying, 
but to keep ‘em shooting as 
well, (No complaints so far) 


We have a combat 
theater where our forces 
face strong enemy forces 
and installations, In our 
air arm we have the 
usual units—reconnais- 
sance aviation, both vis- 
ual and photographic; 
light, medium, and heavy 
bombardment; adequate 
fighter force and main- 
tenance units, and a 
complete aircraft warning service and de- 
fense setup. Reconnaissance has already 
given us the general outlines and consider- 
able detail of the enemy's strength. Now 
our reconnaissance fills in the gaps in the 
picture, with flights at all altitudes and the 
wealth of photographic material resulting 
from such work. From the photographs, 
charts are made, bombardment groups are 
briefed, and fighter groups informed of par- 
ticularly hot spots. 

Bombers and fighters go to work on air- 
fields, not only in the theater but well be- 
yond, wherever it is logical that the enemy 
will be concentrating air support or air 
attack for this particular area. A part of 
the bombardment program is designed to 
drive the enemy's fighter force into open 


FRONT-LINE REPAIRS ore mode by skilled soldier workmen under 
fire, This is a primary maintenance truck equipped with the proper 
tools to handle all but the major mechanical 

ye when ground ond air forces go after the enemy simultaneously 


iculties that are bound 


COMMUNICATIONS PATTERN for on 
ir force serving the whole theater of opera- 
tions, The commander, workieg through the 
tactical air force headquarters, tactical air 
division headquarters, tactical control center, 
ond # observers, keeps in close touch 
with the entire operation both in the air and on 
the ground. This provides maximum flexibility 


combat, for we have the strength to 
meet and defeat him in the air—we 
hope. We cripple or destroy his fields, 
blow up his fuel and ammunition 
dumps. Our fighters, alone or escorting 
the bombers, engage the enemy's fight- 
ers and eliminate as many of them as 
possible. Meanwhile, of course, a part 
of our fighter group is assigned to de- 
fense, for the enemy is now probably 
aware of our plan and is attempting to 
break up our own concentrations. But 
the defensive program also has its own 
secondary purpose of eliminating 
enemy fighters. 

The missions are flown. Enemy air- 
fields are crippled and enemy air 
strength is reduced to a point where we can 
send our bombers out to attack secondary- 
phase objectives—railroad yards, bridges, 
highway junctions, tank concentrations. We 
have begun to work on the isolation pro- 
gram, and if the enemy is as bright as we 
have to expect him to be, he must see that 
we are systematically plowing a furrow of 
destruction around this one area. He will 
begin moving reinforcements into position 
to ward off the next blow. That in turn will 
call for bombing well beyond the theater's 
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ENGINEERS 


night and day to prevent his getting set for 
us, He must not have time to repair his 
roads or rebuild his bridges. The tempo of 
our attack must increase steadily. 

Meanwhile, our reconnaissance will be out 
every hour of the day, checking on the re- 
sults of our air attack. Photographs will be 
compared back at headquarters. Strong 
points will be analyzed, damage appraised, 
possibility of repairs weighed; new missions 
will be set up and run. 

By this time our ground force will be 


perimeter. And we.will keep up the attack moving up. It (Continued 


on _pag ) 


AIRPLANE PROPS BEING TOTED to 
© field maintenance tent on special dol- 
lies for a checking, while combined opera- 
tions mote it het far the enemy not far off 


GUNSMITHING in the field is another of the myriad 
items in the ground-and- 

is emergency equipment for game, and 
1 flyers who may be grounded in a remote spot 


These glamorous gunstocks we 
example i of gold 


jen bird's-eye maple on a 12-gauge L. C. Smith (Specialty Grade) tra 


corved ond fitted by o New York man in his hobby workshop. The upper 


gun: while the 


lower is of Oregon myrtle ona Model 70 Winchester hunting rifle of 30-06 caliber with bolt action. Watch- 
maker precision must be observed in creating a stock with the perfect alignment necessary to accuracy 


Hand-Carved Stocks 


Photographs by WILLIAM W. MORRIS 


HE wood-carver's craft plus the gun- 
mith's skill plus an eye for color and 
design add up to a spectacular result in 
Al White's hobby of fashioning and fitting 
gunstocks in his home workshop. 

One day while hunting in the Maine 
woods, this New York advertising artist 
stumbled over a chunk of bird's-eye maple. 
He got a thrill similar to that of the dis- 
couraged miner who kicked over a stone 
and found gold underneath. Lugging the 
wood back to his workshop in Brooklyn, 
Al White figured that it was the raw ma- 


Hi 


In shoping @ gunstock, 
all meosurements must 
be corsfally check 
height, length of neck, 
\d reach of erms ore 


oni 
token into considero- 
tion, the gun may tend 
to shoot high or low. 


ing 
(Front) and he 
shows the fore end of trap gun 
It is carved in @ beaver-tail design with finger grips 


terial for the finest gunstock of the already 
fine collection he had carved. He put the 
wood away to season. 

After letting it age until the wavy 
golden grain showed its eyelike markings, 
he shaped and carved the butt, comb, pistol 
grip, and beaver-tail fore end. When he 


had finished it to his very critical stand- 
ards, he fitted the stock to his L. C. Smith 
12-gauge (Specialty Grade) trap gun, and 
there was another museum piece. 

carving skill alone does not suffice 
White has 


Wood: 
to achieve the results that Mr. 


unless the us 


the cor is take 
‘an alignment measurement for the drop at the toe 

(rear) of @ new stock. Picture at right 
lustrated at top of page. 


Al White knows his guns, lock, stock 
ond barrel. He is holding the Win- 
chester rifle whose stock he carved from 
Oregon myrtle {lower of the guns left) 


Embellish Costly Guns 


shown, One must understand the anatomy 
and workings of the gun itself, the differ- 
ences between shotgun and rifle stocks, and 
the probable user’s size, build, and aiming 
habits. Also, a hobby like Mr. White's can 
run into money. Reasoning that a gun 
should be worthy of its stock, the hobbyist 
recently paid $800 for an original Charles 


The carver be! 
the Wall Street advice 
to diversify your stocks. 
Here are four of 
masterpieces sho 


ing 
color range and how 
the design of the stocks 
is voried according to 
the type and balonce 


of the gun. The stoc 
in order from top to 
bottom, are of bird’s- 
eye maple, American 
crotch walnut inlaid 
with mother-of-pearl 


Oregon myrtle. All 
are brought to @ high 
finish before they are 
ready to be displayed 
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Daly gun breech and barrel, for which he 
is now carving a dark walnut stock of the 
Monte Carlo type. This gunstock sculptor 
is not satisfied with any but the most 
beautifully grained and colored woods, flaw- 
less and thoroughly seasoned; and as for 
workmanship, there can be no doubt that 
he is his own severest critic. 


Weird Dwellers 
of the Deep 


THESE MIDGET MONSTERS ARE 
DEEP-SEA TROPICAL FISH 


A looking-down view of the block 
flying fish of the Pacific 
really flies, thereby di 


hard on the surface of the water that 
it sears horizontally for some distance 


George Alan S i 
toking os to di eth 
of a deop-s 1 is about to sketch. 
His pictures must be right, to the last tooth 


Those tropical fh are from the west coast of 
ico. Specimens taken from great depths are 
ight to the surface slowly, allowing 
for decompression so that they will not burst 
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fs of the Pacific, the 

artist discovered 0 wide variety of specimens that 
astounding diversity os to shape, size, and 

‘ond whose colors, while the fish were 

alive, ranged pretty neorly all over the spectrum 


William Beebe, of the New York Zoological 
Society, on many of his famous expeditions. 
‘The artist has personally investigated the 
depths of the Atlantic and Pacific oceans, 
penetrated the jungles of Central and South 
America, and then returned to record 


They call it the yollow-tailed 
surgeon fish becouse of the 
harp, lancelike spines near 
its foil, Swanson actually 
counted the spots so that the 
picture could not be rejected 
by even the most hypercritical 


Two drawings of 1om coral reefs in the warm 
seas of Central America. The larger is a voracious, 
savage moray eel, while the smaller picture at the 
top represents a young eel from coral. Swanson 
visited them in o diver's helmet to insure accuracy 


graphically the story of his findings. In 
making these pictures, Swanson not only 
has made use of his expert draftsmanship, 
but has drawn on a thorough scientific 
knowledge of his subjects, covering their 
habitat, anatomy, and coloration. 


LPs lab, 


IT TAKES A GOOD MAN TO FLY 
THE NEW P-51, WORLD'S FASTEST, 
LONGEST-RANGE FIGHTER. MEET 
THE RIDERS OF THE MUSTANG. 


By HICKMAN POWELL 
Photos by HAROLD KULICK 


FROM A MUSTANG BASE IN ENGLAND 


‘OU can't say that Howard put the new 

Mustang on the map, because the P-51 
did that for itself, with a big bang, by 
escorting the daylight Fortress raids deeper 
and deeper into Germany. 

‘When they had enough Mustangs the 
bombers raided Berlin, and did it day after 
day. Probably that simple statement means 
more than to say it is the fastest airplane 
in the World. 

Or to say that the Mustang is the highest- 
flying, lowest-fiying, longest-range fighter 
we have among all the superiative aircraft 
going out to strike the enemy. 

Or that it takes a very tough man to 
keep up with the endurance and depend- 
ability of this light, fast-accelerating, ma- 


Witkecde 
neuverable fighter, with its Packard-built 


Rolls-Royce Merlin engine. For the Mus- 
tang doesn't merely fly 500 miles into Ger- 
many, fight over the target for an hour 
and a half, shooting down four enemies for 
every loss, and then come home. It does 
this day after day after day, with hardly 
@ bit of tinkering to be done on the ground. 

All these things are true of the Mustang, 
and outstanding in themselves. But it was 
Howard's exploit that first really drama- 
tized the arrival of this new fighter in the 
European Theater. Howard's few seconds 
of heroism were the bright spot in the black 
day of January 11, 1944, when 60 Fortresses 
went down in the raid on Oschersleben. So 
in telling about this wonder aircraft of 
1944, it is natural to start with Howard 
and the incident which one grateful For- 
tress man described as “one lone American 
taking on the entire Luftwaffe.” Single- 
handed, he had fought with more than 30 
German planes. 

After all, if it hadn't been for the qual- 
ities of his plane “Ding Hao” (which is 
Chinese for “O.K."), Howard could never 
have done it. 

W 


Col. James H. Howard was a member of 
the Ninth Air Force fighter group which 


New Mustangs are now delivered with their silvery aluminum bodies unpainted. The omission of paint results 


in @ reduction of weight and drag that adds 10 miles per hour to their 


d—one of many factors that 


make them the fastest and longest-range fighters in the world. The speed gain offsets the loss of camouflage 


flyer 
both the Jopr ond 
His fi 


7 group was the first to 


was the first outfit to be 
equipped with the new, im- 
proved Mustang. Originally he 
‘was a squadron leader. He 
succeeded to the command of 
Col. Kenneth Martin, who 
went down in a head-on colli- 
sion with an ME-410 during a 
raid on Frankfurt. Howard is 
the only American who rates 
as an ace against both the 
Japs and the Germans. He is 
no glamor boy, but a seasoned, 
professional flyer, 30 years old. 
Howard got his flight train- 
ing as a naval air cadet at 
Pensacola in 1937, then served 
on the aircraft carriers Lez- 
ington, Wasp, and Enterprise. 
He wasn’t any too satisfied in 
the Navy, foreseeing himself 
years later still flying the wing 
of some young officer from 
Annapolis. So in 1941 he re- 
signed his commission and joined up with 
Chennault's Flying Tigers, the American 


Volunteer Group, to fight in China, Howard 
was born and brought up in China, son of 
an American doctor in Peking, but he can't 
recall that his volunteering had much to do 
with helping the Chinese. He wanted to get 


Little friend and 
territory, since they operate from 


Fighters and bombers seldom me 
ferent boxes. 
made an emergency landing at @ Mustang base after hi 


ahead as a fighter pilot. He wanted to par- 
ticipate in the development of new, fighter 
tactics. 

He got his chance at the tactics, Around 
the officers’ mess table in Burma he found 
a lot of young flyers hotly debating vari- 
ous ideas of how to fight in the air. Then 


except in the floksilled air ebove enemy 
He howeve 51 shown with o Fortress that 
jen pretty badly shot up with rocket 
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these lads went out against the Japs to 
try the ideas, most of which turned out to 
be pretty poor. But out of these experi- 
ments over China came the two-by-two 
tactics used by American fighters today. 
Howard says the two-by-two idea originally 
came from the Germans, and its importance 
can be exaggerated. He says the important 
thing is to be willing and eager to try out 
new ideas. With the rest of the AVG, 
Howard tried out ideas on 56 combat mis- 
sions. He shot down a half dozen Japs 
before coming to the ETO. 

‘The opportunity .to try new ideas came 
again to Howard when he was assigned to 
‘Mustangs. Up until then, he had flown Navy 
fighters, P-40's, Lightnings, and P-39's. On 
December 1, 1943, in England, his group got 
the first shipment of Mustangs and set out 
over Europe to find out how good they were. 
For a month they felt their way. Then in 
January they started going, not to town, 
but to one German city after another. 

‘The long range of the Mustang made pos- 
sible a new development in the technique 
of escorting heavy bombers. Up to now the 
bomber formations had proceeded to the 
target under protection of successive groups 
of Thunderbolts, each of which flew with 
the procession for a while (either on pene- 
tration or withdrawal) and then retired 
when its gasoline ran low. Now the Mus- 
tangs, because of their long range, took 
over the sector above the target. Owing to 
their small numbers at first, the Mustangs 
would not stay with any one combat wing 
of bombers; they undertook to give “area 
support,” staying over the target area for 
as long as an hour and a half, while as 
many 2s 10 combat wings of bombers 
came in, made their runs in the danger 
zone over the target, and departed 


Reduction of drag is furthered by the new bubble 
canopy, which also 9) 
only foult the pilots find with the plane ‘is that six 
hours of flying in this tiny cockpit gives them o pain 


immediately behind the four-bladed 
inlet for the tw 


The raid on Oschersleben on January 11 
was one of the deepest yet attempted, and 
the Mustangs were to give target support 
beyond range of the Thunderbolts. The 
Mustang group, flying under Howard's com- 
mand, made its rendezvous with two boxes 
(combat wings of 54 each) of bombers right 
on the dot. 

But then, over the RT, came bad, star- 
tling news. A third box of bombers had 
got ahead, out of sight. And right now the 
Messerschmitts and the FW's were swarm- 
ing in on it, blasting it unmercifully. Leav- 
ing two squadrons to protect the two boxes 
of bombers (which, as it turned out, were 
not attacked at all), Howard took his own 
squadron to the rescue of the third combat 


Wing tanks ore loaded from o small gasoline dolly 
with a hand pump. These tonks, which con be 
dropped when empty, help give the Mustang the 
long range that enables it to protect bombers 


sNgine 
SUPERCHARGER 


‘This cut-away drawing of 
the new Mustang shows 
the odd location of the 


item, 
inded by heat, is 

through a small 

jing, thereby produc- 

ing iet-propulsion effect 


The air intake for the cooling system is placed below 
the wing surface, where it will not catch the disturbed 
boundary air. Location of the cooling plont far to the 
rear gives cleon lines to the nore ond edges of wings 


er flap is closed in A 
Most oir passes through engine-cooling radi 


wing, which was unprotected. 

The sky was alive with Ger- 
man fighters when they caught 
up. The Mustangs struck, and 
in the melee Howard's flight 
lost him. He had to fight on 
alone. At least he says he had 
to, quoting the old Chinese 
proverb: “He who rides the 
tiger cannot dismount.” 

‘After it was all over, flying 
back home with the stick in 
one hand and a pencil in the 
other, Howard jotted down 
notes on his knee pad, trying 
to disentangle the events of 
the last few minutes, when he 
had been alone among the Ger- 
man swarm. Here is what he 
wrote when he got home: 

“When I regained bomber 
altitude, I discovered I was 
alone and in the vicinity of 
the forward boxes of bombers, 
It was here I spent approxi- 
mately a half hour, chasing 
and scaring away attacking 
e/a (enemy aircraft), Each 
SP bombing of Europe reached its climax, the new Mustang wos time I would climb back up to 
adapted for use as a bomber at low and medium altitudes. Here bomber level only to find an- 
blue practice bombs are being loaded for dive and skip-bombing other e/a tooling up for an 
rehearsal. The two wing-tonk racks will be used as bomb racks, attack. I was quite busy in a 
each of them capable of holding one of the 500-pound "duds" Constant merry-go-round of 


Another swastika is added to Howard's scalp rack. The six rising (7) ‘suns stand for Nips he brought 
down while he was with Chennault's Flying Tigers in Chino. Curiously, the American ace wos born in 
China, His plane's name, "Ding Hoo," means "O. K.” in Chinese. He has also flown P-38's, 39's, 40's 


Heart of the new Mustang is the Rolls-Royce Marlin engine as built in Detroit by the Packard Motor 
Company. Souped up to @ vast increase over the power of the Merlin in the Batile of Britain, it has 
an announced horsepower of 1,520, and its two-stage supercharger can maintain full power, wel 
above 30,000 feet. One P-51 Merlin pulled "emergency" manifold pressure for 40 minutes without harm 
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climbing and diving on attackers, 
sometimes not firing my guns but pre- 
senting a good enough bluff for them 
to break off and dive away...” 

Now the first principle of today’s 
fighter tactics (learned from the Fly- 
ing Tigers after their experiments in 
China) is that when a fighter makes 
@ bounce, he wants a wing man to 
protect him. But Howard was trying 
something new. 

‘The excitement started when the 
Fortresses got home, the battered 
remnants of those which had stood 
the brunt of the attack. They had not 
only taken a terrific shellacking; they 
had had grandstand seats for an 
amazing one-man flying circus. They 
insisted on a search of combat reports 
to find out who this flyer was. How- 
ard’s report seemed to fill the bill. 

‘The commander of the battered com- 

t wing wrote Howard the following: 

Your unprecedented action in flying 
your P-51 alone and unaided into a swarm 
of German fighter planes, estimated be- 
tween 30 and 40, in an effort to protect 
our Fortresses in the target area, is a feat 
deserving of the highest commendation 

‘This went on for some hundreds of words. 
Howard himself put in a matter-of-fact 
claim of two enemies destroyed, two prob- 
ables, and one damaged. The combat as- 
sessment board, after skeptically reviewing 
the available facts, couldn't quite swallow 
that one. They credited him with three 
outright kills. 


Flying a Mustong known os “No Tickes No 
Wethee.” Lt. Wah Kan Kong, from Honolulu, 

himself the best-looking Chinese fighter pilot 
the entire ETO—meaning that he was the only one 


Kong wos flyin 
T. Bradley 
serschmitt. After the Chinese pilot scored h 
exploded, Bradley, from Brownwood, Te 


inventor of a rack of glass shélves on 


which model planes can be placed to illustrate air tactics 


‘The Mustang is a product of North Amer- 
ican Aviation, Inc., but to a great extent 
we owe it to the British. The first military 
plane to be developed in America during 
the present war, it was first manufactured 
in November 1941, in response to a request 
from the RAF for a fast, low-flying fighter, 
to be used by the Army Co-operation Com- 
mand. Driven by a 1,150-horsepower Allison 
engine and designed for extremely low fly- 
ing, the original Mustang soon made a name 
for itself as a rhubarb plane, busting trains 
with four 20-mm. (Continued on page 224) 


on the wing of his 
below), when they 


quedron leader, Jack 
intly destroyed @ Mes- 
, his plane 
is now an ace 


A SNUFFER to pre- 
vent fires caused by 
cigarette smokers 
consists of a sliding 
band of fire-resistant 
material that fits 
around the cigarette 
and a lid that can be 
closed over the lighted 
end. To lay the cig- 
arette down without 
danger of the burning 
tobacco starting a fire, 
the band is slid over 
the ignited portion. To extinguish the cigarette 
at any time, the cap is closed and held tight by 
a tab that fits into a slot in the band. The tab 
also serves as a handle for sliding the band, and 
the band protects the smoker's fingers from stain- 
ing. Anthony J, Millett, of Shaker Heights, Ohio, 
invented the extinguisher. 


“BATTLE” STAINS are applied deliberately to 
costumes worn by actors in war films. It looks 
like sabotage to treat military uniforms this way, 
but it is really economical. Always ingenious, 
Hollywood wardrobe artists use a blowtorch to 
simulate the dirt and stains of mechanized war- 
fare in order to conserve clothing. The carbon 
in the flame blackens the surface of the material 
without destroying the fibers. Hence, a costume 
worn in a combat scene in one picture can be 
cleaned and used for a dress parade in the next 
picture. Real battlefield grime is harder to remove. 


SKELETON IN SPLINTS shows the 
varied applications of a new reduc- 
tion and fixation splint being used 
by the United Nations armed forces 
and soon to be available for civilian 
use. An adjustable connecting bar 
joins two half-pin units and bridges 
the fracture. No extension appara- 
tus, special frame or fracture table, 
or plaster cast is needed with this 
light, compact device. Its inventor, 
Dr. Otto Stader, University of Penn- 
sylvania veterinary surgeon, has been 
awarded a $1,000 prize and a medal. 
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Identifying the Men 
Who Guard Our Home Skies 


NSIGNIA of the U. 8. Civil Air P 
[Pn auxitiary of the AF, are y 
100,000 volunteer men and women 
ing either as pilots or as ¢ 
fields. To date, C. 
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17-YEAR-OLD AIR CORPS ENLISTED RESERVISTS. 
TRAINING IN THE CIVIL AIR PATROL 


He's Deadly. . . Swat Him! 


ARRIER of such dreaded diseases as 

cholera, typhoid, dysentery, and en- 
teritis, and now suspected of also trans- 
mitting infantile paralysis, the common 
housefly is our insect public enemy No. 1. 
The model above, fashioned in wax and 
glass by the Polish artist Ignaz Matausch 
und now on exhibit at the American Mu- 
seum of Natural History, New York, shows 


Flies breed fast. A pair hatched in April 
will have millions. of descendants in August 


the six hairy legs on which the fly carries 
the germs that he picks up from excrement 
and other types of filth. 

When peace comes, the new insecticide 
DDT (P.8.M., June ‘44, p. 56A), now pre- 
empted for use in bug-ridden battle areas, 
will help to decimate this dangerous pest. 
Until then our best defense is to make 
proper disposal of all decomposing ma- 
terials, to trap these insects with flypaper 
and other means, and to “swat that fly” 
whenever we can. 


HOW TO USE A FLY SWATTER 


lags, he has to take off backward 
before he can start to fly forward 


BUBBLE-TAMING PARTICLES of chemi- 


cally inert material may be obtained 
now by home chemists and industrial re- 
searchers to prevent boiling action from 


becoming too furious. These particles may 
be put in low-boiling liquids such as ace- 
tone and alcohols. 

‘Without them, when considerable liquid 
becomes volatile at the same instant, it 
may gush up in a geyser (as shown above 
at the left). Thus a test tube may erupt, 
or the contents of a distilling flask may 
surge over into the distillate. This can 
be avolded by putting particles into the 
vessel that will provide hundreds of tiny 
points from which streams of vapor bub- 
bles may flow evenly to the surface. 

Hollow glass beads, which were form- 


COOKING UTENSIL 


POLE-PIECES 
(ANNULAR) 
WINDING 


COOKING WITH MAGNETISM has 


been found fast and economical in the 


Connecticut home 0. H. Caldwell, 
New York editor and radio commen- 
tator. Sixty-cycle magnetic pulsations 
from the open ends of transformer 
cores surge through iron pole pieces in 
the bottom of the pan, causing eddy 
currents that heat the utensil's con 
tents but not the stove top. Caldw 


has used this method for three years. 


us 


=a een 
A few chemically inert 

known as “Boileezers” will 

to prevent liquids in fla 

test tubes from boiling 

Tiny streams of vapor 

steadily from hundreds of points 

on these particles, rather than 
create a dangerously fast geyser 


erly used for this purpose, are no longer 
available, and marble chips, which are 
sometimes used, are attacked by many 
chemicals. But new particles have been 
Produced that resist almost all chemical 
action except that of concentrated sul- 
phuric acid and strong alkalies. They do 
not contaminate -a distillate because they 
are completely nonvolatile. Three or four 
are enough to quiet action in a test tube, 
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growth of penicillium, 
are put into a liter of 
distilled wate 

flask and the m 
are then steri 


New Method Boosts 
Penicillin Supply 


EW equipment permits production of 
“crude” penicillin (P.S.M., Dec. ‘43, 
p. 83) by a@ simple laboratory technique. 
‘This method is not intended for home use or 
where facilities are inadequate. The prod- 
uct, less concentrated and pure than that 
of big fermentation plants, cannot be used 
for intravenous injections, but may be ap- 
plied advantageously to surface lesions by 
means of gauze dressings or drops. 
Penicillin is a by-product of the fungus 
Penicillium notatum. This mold can be 
grown on the surface of a special culture 
medium containing nutritive elements. It 
is dissolved in water, sterilized, and poured 
on squares of gauze or into a new peni- 
cillin culture flask that gives the mold a 
large growing surface. The gauze or 
medium is inoculated with spores of Peni- 
cillium notatum, Tiny drops of penicillin 
form on gauze in a few days, and this 
gauze may then be used while penicillin 
Production is at a peak. In the flask, peni- 
cillin dissolves in the medium, and the 
whole solution is used for drop applica- 
tions. Time for producing the drug may per- 
haps be cut through a process, announced 


2: Next, © portion of the peni 


goure pods in o Petri 


rows at room temperature. Mold starts 
‘hours. Gauze may be used in four 
in flask may be used in 12 days 


Penicillium 
to appear 
or five days. Pei 


by Dr. Baruch Levin of the Hebrew Uni- 
versity in Jerusalem, which is said to re- 
quire only about an hour. 

‘The drug’s potency is revealed by “pent- 
cylinders,” glass tubes placed on an agar 
plate containing Staphylococcus aureus. 


THIS SIMPLE TEST REVEALS THE STRENGTH OF THE DRUG 


"measure penicillin’s potency. 

iny tubes are put 

is placed in the 

tubes an centigrade 

from 12 to 16 hours. Bacterial growth is in- 
ited ino zone around each cylinde 

trength of the somple used 


__ cereal 4 IDEAS FOR 
PRIVATE PLANES OF THE FUTURE 


What Are Your Ideas? 


‘OU now have little time to waste if you 

are going to enter our $5,000 contest on 
‘The Plane You'd Like to Own” and try for 
one of the many generous War Bond awards. 
The closing date is September 30. 

In a competition as important as this one, 
when you are going to pit your wits against 
a number of other readers, you shouldn't 
feel you have to work hurriedly. Give your- 
self a fair chance—lots of time to think 
over your ideas and plenty of leisure to 
write your letter and make any sketches in 
the clearest, simplest form. 

That's all there is to the contest, as you 
will see if you read carefully the rules on the 
following page. You will also find on page 
123 some suggestions on helicopter design. 
If you study those drawings together with 
the great variety of information we have 
given in the contest announcements pub- 
lished in the June and July fssues, you have 
all the hints we can give you on the prepa- 
ration of an entry that will have a good 
chance of winning one of the prizes. 

To insure the utmost fairness and im- 
partiality in conducting the competition, it 
will be supervised by the following Contest 
Committee: 

Lt. Col. Charles Wayne Kerwood, AAF, 

famous World War I combat pilot. 

Capt. Don F. Smith, USN, director of Na- 

val Air Transport Service and a great 
Navy pilot. (Continwed on page 123) 


AWARDS TOTAL $5,000 


PROFESSIONAL 
| For aviatic 
won: “ointioeers, Design 


FIRST PRIZE... $1,000 War Bond 
SECOND Prize 500 Wor Bond 


THIRD PRIZE 

FOURTH Prize | oe in Wor Bonds 
FIFTH PRIZE | | | 100 in War Bonds 
SOW PRIZE. 5: | 56 Wer Bond 
SEVENTH to * + 50 WerBong 


TWENTIETH Prizes 


$25 War Bond each . 350 in War Bonds 


BETTER VISIBILITY is the outstonding feoture of these two and four-place plan 
Rouse. In the ¢wo-place mod 

jlity and excellent forward vi 

prop: to counteract torq 

counter-rotating props, and tricycle landing gear on both models affords better visibility by 


and drawn by staf o 


afford better downward 
lars rotate in opposite directios 


IN TWO SEPARATE CLASSES 


» Enter our 


55,000 
onftest 


for the best 
letters on 


“The Plane 
You'd Lhe 
te Own" 


All you have to do Is write a 
letter describing what you think 
the postwar air fllvver shou! 
like Everyone has a chance 
to win one of the many War Bond 
ate 


advanced class, too, for experts. 


NONPROFESSionaL 
For 


Genera! Readers 


FIRST PRIZE 
++. $I 
SECOND Prize. | | Soo wane 
jon 


THI 
RD PRIZE... 300 in War Bonds 


FOURTH prize 

FIFTH PRIZE. || | joo ween a 
OR RE Ss «MWe ne 
SEVENTH to far Bond 


TWENTIETH Prizes 
$25 War Bond each , 


350 in War Bonds 


conceived 


the sides, by sloping inward of the bottom, 
bility. Luggoge spoce is ample, and the 
The four-pl sion ‘also has 


the ships level when grounded. Both plones also carry flaps ond slots for increased maneuverability 
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55,000 


PLANE CUNIES? 


Ss 


THE purpose of this contest is to 
encotirage interest in aviation in 
general and aircraft design in par- 
ticular through serious consideration 
of America’s private planes of the 
future. For the purpose of this con- 
test the helicopter may be regarded 
as a private plane. 


Contestants will submit their idea 
as to the appearance, size, equip- 
ment, and performance of the private 
plane that’ would find the greatest 
postwar market among the thou- 

nds of prospective pilot-owners, 
The contest is open to, all except 


‘of Popular Setence Pul 
Ine. * 


‘and their families 
will be divided into two 
classes: The professional class will 
be open to those who have bad train- 
ing, or who are now receiving train- 
ing, In aviation engineering, aircraft 
design, ur aircraft drafting, or who 
are now employed or have had ex- 
perience in any of these three types 
6 work, ‘The nonprofessional class 
will be open to all others, Members 
Of the nonprofessional class may 
submit jes in the professiot 
class if they wish, but prof 

will be limited to the profes 
categor cry m 
submit tant. 
ines will be awarded in 


both 


Professional-class entries will con- 

view" dr 
and side elevations) 
oposed future private plane 


wscriptive letter of not more 
than 1,000 words about. the plane 
theoretical performance, di- 


mensions, equipment, and 


Nonprote: 
iat 


0 forth, 


ional entries will con- 
ter of not more than 1.000 
jescribing the proposed plane. 
red, You may include a sketch 

the plane In pencil or 


appearane 
Pactieability 


roundness 
Nonprofeasional entries must. be ac: 
companied by. a. signed statement 
thatthe contestant fas never. been 
mploy'ed in, has not had training in 
if anon Row recevin trainin fi 
aviation engineering. aircraft design, 
or aircraft drafting: ‘a 


Entries should be mailed flat and 
id. Each entry. 


mi aly marked with your 
name and address and the class in 
‘which the material is to be entered. 


(Please typewrite of print this’ in: 
formation’ on"each Vien ‘or page ‘of 
yourenty’) An, Hate Your oot 
Bation sand’ the position ‘held. “cAd- 
rete Plane Contest Editor: Popular 
Sclence ‘Monthly, 853 Fourth ‘Ave 


All prize-winning entries will be- 
come the property of Popular Science 


Stontnly Yor publication, 
contestants wil 


‘However, 
il retain the right to 
make any’ commercial use of thelr 
designs they wish. No entries will 
be returned, so mak? a copy of your 


THIS ALL-PLASTIC-PLYWOOD LANGLEY 
the prewar trend in new materials for private plane: 


place ship, it has two 90-hp. Frankli 
top speed of 185 mph. and o er 


entry or have it photostated if you 
want to keep it for future reference. 


‘The board of 
prominent aviation 
are widely recognized as o1 
leaders in their individual fle 
two editors of Popular Science Month~ 
ly. The decision of the judges will be 
final. In case of ties, the tying con- 
testants will receive identical awards. 
All contestants will be informed by 
mail as to the winners as soon after 
thelr selection as pos 


engines that give it o 
ing speed of about 150 


PANELS are now being 
designed to look like 
cutomobile dashboard: 
In fact, the entire in- 
of, the modern 
ate plone is being 
done in the colors and 
materials that car own- 
ers hove found so ot 
tractive ond durable 


USED FOR STEERING 


REAR-ROTOR 
POWER SHAFT 


BEVEL-GEAR 
80x 


SFUEL TANK 


MAIN-ROTOR SHAFT 


CROSS SECTION 
OF LOWER PART 
OF FUSELAGE 


compresses. 
SHOCK STRUTS 


euir-uP hee 


STEEL LEVERS 
LANDING GEAR 


In thete drawings by stoff artist Rouse you will find some tips that may help you in making your own hel 

the plan at top, note how one of the seats folds down to make room for lug- 
gage. Also how the placing of the dashboard (at lower right) makes for better downward 
portant in a plane that con descend vertically, The landing-geor plan suggests the best type for heli 


copter design. For 


William T. Piper, 
Aircraft Corp. 
Harlan J. Maynard Jr., president of Gen- 
eral Aircraft Corp. 

Roscoe Turner, noted racing and stunt 
pilot. 

T. Claud Ryan, president of Ryan Aero- 
nautical Corp. 

Ruth R. Nichols, famous woman pilot. 
C. 8. (Casey) Jones, president of the 
Casey Jones School of Aeronautics. 
James C. Hart, president of Taylorcraft 

Aviation Corp. 


president of Piper 
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HELICOPTER FUSELAGE PLAN 


RoToR 


WOOP ih 
i ALTITUDE 


STEERING PEDALS 


ility—im- 
opters 


Alfred B. Bennett, director of sales, 
Aeronca Aircraft Corp. 

L. Welch Pogue, chairman of the Civil 
Aeronautics Board of the Department 
of Commerce. 

John E. P. Morgan, manager, Personal 
Aircraft Department, Aeronautical 
Chamber of Commerce of America. 

This committee is serving in an advisory 

capacity. The actual judging of the entries 

will be in the hands of the distinguished 

Board of Judges announced last month. 
Better start getting your entry ready! 
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s the new sound-pow 
n to the gunnery off 


to communicate #1 


HOW THE SOUND-POWERED PHONE WORKS 


PEAKING into the telephone vibrates the diaphragm. 

Motion is carried to the armature by the driving 
link, causing it to swing like a seesaw on its central 
pivots inside the coils of wire surrounding it. This in- 
duces voice-frequency electrical currents in the coils, 
and these go out to the receiver, where the operation is 
reversed and the currents are converted into speech. 


ART MAIN \ 

GaTrERY DIRECTOR 
SECONDARY 

BATTERY DIRECTOR _ 


- MAI BATTERY ing ‘conditions and rough usage 


Sound-Powered 
Phones Carry 
Battle Orders 


ITAL wartime needs have 

been met by the amazing 
sound-powered telephone devel- 
oped by the Bell Telephone Labo- 
ratories. Based on well-known 
telephonic precedents, the device 
is a novel one in that the voice of 
the speaker generates the neces- 
sary electric current. Precision 
in its rugged construction has en- 
abled it to withstand such tests as 
slamming against steel plates and 
subjecting it to concussion from 
the firing of heavy ordnance. The 
instrument is not much larger than. 
the usual home or office phone. 

With ordinary land wires, it 
proved one of the most useful 
pieces of Signal Corps equipment 
on Guadalcanal, where it has been 
effective over distances of from 
five to 10 miles. It is used on all 
Navy ships and most freighters. 
Added to its efficiency are the ad- 
vantages of being considerably 
smaller, more compact, and more 
durable than battery-powered 
telephones. 

Although the energy in human 
speech is slight, it is so well em- 
ployed in this phone that as many 
as 20 persons at various points in 
a warship can hear one talker. De. 
velopment was begun more thi 
10 years ago to fill the need for a 
dependable battle communications 
system to replace the cumbersome 
maze of speaking tubes then in 
shipboard use. At a forward ob- 
servation post, no bell need ring 
when you make a call. You sim- 
ply whistle into the transmitter. 


room, gun t 
‘ond other vital 


They are dependable under t 


Two men can launch nl 
ontiplane kite in 10 or 15| 
minutes, The fabric 
furled (1), 

pieces are 
(2). Sailor 
and the gui is 

fost (3) toss 
sembled kite from deck off 
the ship (4), and line is 
paid out from a winch (5) 
as it rises over the mas] 
(6) to ward off enemy] 
planes with its wing-shear-| 
ing, propeller-fouling cable| 


“Barrage Kites” 
Shield Convoys 


ITES now comb the sky above our merchant ships, trailing 

in the paths of attackers the same kind of wire that is used 
on barrage balloons. The wire is invisible from a plane, but it 
will rip off a wing or foul a propeller. Knowing that, enemy 
airmen keep their distance. A kite is easier to launch and m 
neuver in a high wind than a balloon, does not slow a ship down 
so much, and costs less—$108 as compared with $1,200 for a 
balloon. "The box kites used are made of aircraft fabric, with 
spruce struts and 2,000-foot lines. W Bsn. H. C. Sauls, of the 
War Shipping Administration, experimented 12 years to perfect 
this type of kite, which was intended originally for displaying 
advertising signs. The Navy adopted it in 1941. Since then, more 
than 1,000 officers and seamen have been taught its use at the 
U. S. Maritime Service Kite and Barrage Balloon School in 
New York. 


: % 


ch of Science __ 


W AGRICULTURE 


MILLIONS OF MAN-HOURS are 
being saved every year in our sug- 
ar-beet fields through the use of a 
machine developed by Prof. Roy 
Bainer, of the U. S. Department of 
Agriculture, for breaking up the 
clusters of beet seeds, The machine 
separates the seeds along lines of 
natural cleavage without impairing 
their fertility. Single seeds, de- 
livered undamaged from the ma- 
chine, serve to plant five times as 
many acres as the composite seeds 
heretofore used, thus increasing the 
available supply, Saving of time 
and labor is effected by eliminating 
the need for hand thinning out of 
sprouting clumps. 


A machine that saves 


EES semny Othees @ ge Gees 


NATURAL SEEDS 


corn torneo ip > C098 Gate8ae 


SPLIT SEEDS 


INDUSTRY 


“GUNK" is what workers in the 
Chrysler Corporation factory call 
their superglue named Cycleweld. 
It is a rubber-and-plastic cement 
that makes virtually inseparable 
bonds between metal and plastics, 
wood, or other metal. In the latter 
use it partially supplants riveting, 
eliminating as many as 900 rivets 
in a wing flap for a fighter plane 
and producing a lighter, stronger 
structure. It can be brushed or laid 
on in the form of tape. The picture 
shows a workman applying tape to 
the skin of a wing flap, 
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ag MEDICINE 


A SIREN WAILS when this surgical instru- 
ment locates metal in a patient's body. By 
the addition of the audible signal to his al- 
ready efficient electric probe, Samuel Ber- 
man, New York transit system engineer, 
has produced an improved device for deal- 
ing with battlefront casualties involving 
wounds froni shrapnel or other pieces of 
metal. Berman's original model, first used 
at Pearl Harbor, employed a swinging 
needle to indicate when an exploring coil 
passed over a deep-lodged piece of steel 
(P.S.M,, May ‘42, p. 124). With the siren 
attachment, a surgeon can tell, without 
looking up, how close he is to the metal. In 
the photograph at the right, a nurse is using 
a transparent plastic model of the human 
body to show the operation of the probe. 


HE GUINEA-PIGGED HIMSELF. By inocu- 
lation with a virulent culture and subse- 
quent dosing with vivicillin, Dr. Hans Enoch, 
codiscoverer of the drug, proved ‘its efficacy. 
He is pictured here in his laboratory at 
Hendon, England. Related to penicillin, the 
other curative agent derived from mold, 
vivicillin has saved the life of a boy whose 
tendency toward bleeding made removal of 
a diseased appendix out of the question. A 
girl with mastoiditis was cured by four 
doses of vivicillin. Its sponsors describe it 
as better than penicillin in some cases but 
not as good in others; with wider experi- 
ence in its use, the two drugs should offer 
a choice of the more effective for a partic: 
ular case. Another new drug of similar type 
is chlorellin, obtained from fresh-water 
algae—microscopic green plants that re- 
quire no artificial nutriment for cultivation, 


BACTERIOLOGY 


MEDIEVAL weapons in- = 
spired this modernized 

crossbow of flexible steel 

devised by Westinghouse research en- 
gineers to draw out molten quartz into 
filaments 1/30,000 inch thick (1/60 the 
diameter of a human hair) for measuring 
the magnifying power of the electron mi- 
croscope. With the bow stretched, a cylin- 
der of fused quartz is attached to the 
“arrow” and heated to the melting point. 
‘Then the operator pulls the trigger. 


AUGUST, 1945 


PINHOLE SPOTLIGHT is a new device 
for increasing welding speed on combat 
planes and other war equipment. Origi- 
nated by A. B. White, research engineer 
for the Westinghouse Electric and Man- 
ufacturing Company, this pinhole lamp 
throws a tiny beam on the tip of the 
copper electrode of a resistance welding 
machine, and shows the operator the 
exact spot at which the weld will be 
made before the copper rods clamp to- 
gether to “‘sew a stitch” with electricity. 
‘Thus the operator can space his welds 
evenly. 


NEW HIP KIT for tools 
replaces sagging 
apron holders. “Worn 
on the belt and made 
of soft chrome-elk- 
tanned cowhide, the 
kit holds tools secure- 
ly, permits easy ac- 
cess to them, and does 
not hamper the move- 
ments of the worker. 
It is made by the E. F. 
Hillegas Co,, Glendale, 
Calif. 


A CHASER GRINDING FIXTURE, introduced by 
the Oster Manufacturing Company, Cleveland, 
Ohio, is designed for easy mounting on the table of 
any conventional tool and cutter grinding machine, 
and is adjustable for any throat 
or rake angle. By assuring ac- 
curate grinding, the new fix- 
ture saves replacement cost of 
dies and chasers that have 
been ruined by lack of the 
right kind of grinding. 


DETACHABLE PADS make it easy 
to reload a new electric portable 
sander made by the Sterling Tool 
Products Company, Chicago, Ill. The 
flexible sanding pad used is detached 
from the machine by the pulling of a 
latch, and another is substituted 
quickly from the supply kept at 
hand. Although the pad moves at a 
speed of 4,500 oscillations a minute, 
vibration in the holder is scarcely 
perceptible. 
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In 1944 enough groin mash 
core through cooling pip 

ese to produce a record. 
ing 640,000,000 gallons of oleo- 
hel, every drop of which will go 
toward making vital war products 


Hiow Alcohol Handles 
a Khousand War Jobs 


New production methods keep pace 
with growing demands as American 
distilleries pour forth a torrent 
of 190-proof for making rubber, 
ammunition, and other essentials. 
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MERICAN distilleries will produce 640,- 
000,000 gallons of 190-proof alcohol 

this year. This is more than four times as 
much as was ever made before. But this sea 
of alcohol is not being distilled to make bev- 
erage liquor more plentiful. It will be used 
to manufacture rubber, ammunition, anes- 
thetics, and scores of other necessities of 
war. Alcohol is being produced for new pur- 
poses, in new ways, and from new materi- 
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als. It has skyrocketed 
to top place in tonnage 
in the organic-chemical 
field to pinch-hit for 
other materials, 

‘Two years ago, no al- 
cohol was used for com- 
mercial production of 
synthetic rubber. Last 
year, 22,000,000 gallons 
went into rubber. This 
year, 330,000,000 gallons 
will be used. At the rate 
of about 2.5 pounds of 
Buna-S from each gal- 
lon, this alcoho] will yield 
825,000,000 pounds of 
new rubber—enough for 
300,000 Flying For- 
tresses, or 400,000 tanks, 
or 72,000,000 passenger- 
car tires. 

“Alcohol has proved to 
be the quickest way to 
get rubber now, when we need it most 
Col, Bradley Dewey, deputy director of rub- 
ber production, declared at the opening of a 
356,000,000 Government-owned plant at In- 
stitute, W. Va. “Alcohol is quickest be- 
cause all over the country there are stills, 
mostly whisky, ready to provide alcohol.’ 

Petroleum was America's first choice as 
a raw material from which to obtain but 
diene and styrene for Buna-S. Technicall: 
alcohol could serve as well, but industrial 
alcohol production facilities were grossly 
inadequate, Then, too, nearly all industrial 
alcohol was being made from blackstrap 
molasses, brought from Cuba or Puerto 
Rico by tankers, and German submarines 
were torpedoing our ships. 

Studies showed that it would be cheaper 
to produce rubber from petroleum than from 
alcohol. Time and such critical materials 
as steel and copper were needed, however, 
to convert the cracking plants. Moreover, 
Uncle Sam had to have 100-octane gasoline 
as well as rubber. So alcohol was rushed to 
the rescue. 

‘The whisky distillers agreéd unanimously 
to devote their 125 plants, representing a 
$100,000,000 investment, to the production 
of war alcohol, 24 hours a day, seven days 
a week. Some of’ these plants were not 
equipped to produce the 190-proof alcohol 
needed for military purposes, but were 
adapted to this work by packing their frac- 
tionating columns with rings of ceramic 
tile, which help to condense and turn back 
excess wate! 

Theoretically, almost any grain or sugar 
could be substituted for blackstrap molas- 
ses. Corn was chosen first, but big wheat 
crops, combined with an increase in the de- 
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As the alcohol pours from th 
passes through o gloss-lined 
in which hydrometers check its 


mand for corn as feed, 
soon caused a swing to 
whole-wheat grain. 

‘Millions of pounds, of 
synthetic rubber are be- 
ing made from petro- 
leum, but Colonel Dewey 
has “thanked God” “for 
the plants that are using 
alcohol. Day and night 
now, in Pittsburgh, 
Louisville, and Institute, 
butadiene is being made 
from alcohol, and more 
plants for this purpose 
are nearing completion. 
The lion's share of the 
unprecedented output of 
American distilleries is 
going into rubber. But 
this is only one of alco- 
hol’s many roles in this 
war. 

At least 115,000,000 
gallons of alcohol, which is more than this 
country produced in 1937, will be put to di- 
rect military use this year. Smokeless pow- 
der made with the help of this alcohol will 
hurl United Nations shells. 

‘The first step in making smokeless pow- 
der is the production of nitrocellulose by 
treating cotton linters with a mixture of 
nitric and sulphuric acid. The pulpy mass 
of nitrocotton is then washed with water to 
remove the excess acids. The next step is to 
remove the water. Even after being wrung 
out, the cotton retains about 30 percent of 
the water. It has to be removed—but defi- 
nitely not by heat. 

So alcohol is used, Water-free, or an- 
hydrous, alcohol loves water. When forced 
through the nitrocellulose it carries all wa- 
ter out with it. A hydraulic press then 
squeezes the nitrocellulose into a compact 
block now containing only a residue of al- 
cohol. This block is broken up, worked into 
a gelatinous mass by adding ether and alco- 
hol, and then pressed into the form of a 
block again. Moist and slightly plastic, this 
new block is run through dies from which it 
emerges as spaghetti-like tubes. These are 
cut into short lengths and carefully dried. 
As much of the solvent as possible is re- 
covered after each squeezing and drying. 

To produce 100 tons of smokeless powder, 
80 tons of alcohol and ether are required. 
The ether, too, is made from alcohol. About 
50 tons of the alcohol-ether mixture can be 
recovered by careful processing and used to 
make more powder. A single gallon of alco- 
hol may serve to produce enough powder to 
fire two shots from a 155-mm. howitzer, or 
four rounds from a three-inch antiaircraft 
gun, or to keep an infantryman supplied 


proof.” 
alcohol must be 190 
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Photographs from Schenley Distillers Corp. 


Below ore the toll tonks where the 
fermented mash, containing about nine 
percent alcohol, is distilled up to 
98 percent. Two years ago, nat a gal: 
lon of ethyl alcohol was used in the 
production of synthetic rubber. Today, 
125 U.S. distilleries are producing 
‘on almost incredible 330,000,000 gol- 
fons a year just for this purpose 
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"unusual 
of the 
inside of a grain elevo- 
for whore @ mixture of 
wheat and corn has 
stored for distillation 


A batch of ye 
low) waits to 


. to alcohol. 
beverage alcohol, it is 
the yeost that produces 
the flover ond bouquet 


ewer AES WTI TY Ae 


3 Before the wheat goes 

to the fermenting vat, 

Before the war, i 2 After being carefully test- it is ground to specified 
colechol was made from black- ed for quality and thor- fineness. If it is to be 
strap molasses imported from oughly cleaned, the row wheat used to make rubber, it 


the West Indies. Now the row is stored in big concrete elevo- will produce 2.5 pounds 
is home-grown wheat tors unfil it is ready for use for each gallon d 


4 Next the meol is corried to the huge vat where it 

is mixed with woter and boiled. Barley malt is 
then added, which transforms the wheat starch Mhto 
sugar. The mixture is now known as the mash’ and 
is sent to the fermenter through long cooling pipes 


5 Hoving been reduced to o speci- 
d temperature, the mash no 
nters the fermenting vot where it 
is carefully mixed with selected 
\t is the yeost thot turns 
's sugar into alcohol, Fer- 
tokes two or three days 


jall tanks above, the 


er & Now known os “distiller’s 
is distilled up fo 190 proof. For beer," the mash pours i 

drinking purposes, its proof is re- well," where 
duced and it is mellowed in charred to accumulate 
borrels, which also give it its color uous distillation 


Chart Redravn from Original by Schenley Distillers Corp, 


with sufficient ammunition for one month. is made by dissolving mercury in nitric acid 

Alcohol also gives fulminates their and adding alcohol. ‘A reaction occurs that 
“wham,” ‘These are the touchy high ex- separates mercury fulminate out in flakes. 
plosives in the detonators that set off the In addition to these services, alcohol fig- 
less sensitive main charges in shells, bombs, ures in the production of both deadly and 
and torpedoes. The commonest fulminate anesthetic gases—and gas masks. 


THE CHEMISTRY OF ALCOHOL—AND TWO SIMPLE 


A test of ethyl is to toke @ few drops ond 
METHANE. THANE PROPANE add 10cc. of iodine ym iodide and 
@ little sodium hydr solution until brown 
color vanishes. Warm gently. Solution will be- 
come turbid, ond iodoform erystals will form 


These little clusters depict the chemistry of con 

ing a hydrocarbon into an olcchol. In each of 
the thr obove, the same thing has happen- 
ed: from the original substance, composed of hydro- 


“Mustard gas” is made by bubbling ethy- 
lene gas—which is made from either 
“cracked” petroleum or alcohol—through 
sulphur chloride. Common ether, great 
quantities of which are used both as an 
anesthetic and as a solvent, is produced by 
heating alcohol mixed with concentrated 
sulphuric acid. Chloroform is made by dis- 
tilling alcohol with calcium hypochlorite, or 
“bleaching powder.” 

Ethyl-cellulose plastics, made by the Her- 
cules Powder Company from alcohol, salt, 
and cotton linters, are among the new rub- 
berlike materials used for such purposes as 
electrical tape, hospital sheeting, gun cov- 
ers, raincoats, gloves, and footwear. This 
“ethyl rubber” is resistant to war gases and 
can be used for gas masks. 

Alcohol, in fact, is as common in in- 
dustry as in night clubs. As a solvent, it is 
second only to water. It turns up in paints, 
lacquers, dopes, varnishes, inks, dyes, medi- 
cines, adhesives, flavorings, and soaps. It 
figures in the making of celluloid and photo- 
graphic film, It keeps auto radiators from 
freezing and de-ices airplane carburetors 
and propellers. It takes “knock” out of gas- 
oline, serves as a fluid thinner in hydraulic 
brakes, and fills fluid indicating devices and 
compasses. 

‘There are hundreds of kinds of alcohol, 
and thousands could be produced. Industrial 
alcohol is ethyl alcohol, which chemists call 
ethanol. It is also known as grain alcohol 
and spirits of wine. Among its many rela- 
tives are methanol (wood alcohol), ethylene 
glycol (Prestone), and glycerol, which is 
ordinary glycerine. The suffix “ol” brands 
these substances as alcohols. 

Alcohols are a special group of hydro- 
| carbons in which an atom of hydrogen has 
been knocked off (Continued on page 222) 


TESTS TO TRY AT HOME 


To test if ethyl alcohol contoins "wood" alcohol. 
mash cn ospirin tablet in few drops of woter, odd 
small amount of ethyl alcohol. stir in equal omount 
of sulphuric acid. Let stand, then tote o whifl 
If methyl is present, you'll smell oil of wintergreen 


In the old doys "proof" wos measured by putting 
2 few drops of on alcoholic mixture on gunpowder 
‘and then lighting burned without ignitin 
the powder, it was "underproof.” If, however, it 
contained 50 percent or more alcohol and lit the 
powder, it wos considered "proof," or 100-proof 


“PROOF” denotes the alcoholic strength 
of a mixture, and is expressed by a figure 
that is exactly twice the mixture’s alco- 
holic percentage by volume, The average 
whisky, for instance, which is usually either 
48 or 50 percent alcohol, is said to be 86 or 
100-proof. “Absolute,” or 100-percent pure, 
alcohol is described as 200-proof. This 
method of rating alcoholic strength is a 
hangover from the old alcohol-gunpowder 
method of measuring proof (see above). 
Today, in the U. S., an alcohol-water mix- 
ture of 100 volumes is rated as 100-proof 
when it is made up of 50 parts, by volume, 
of alcohol and 53.71 parts, by volume, of 
water. The mystery of those extra 3.71 
parts is explained by the shrinkage in vol- 
ume that takes place when alcohol and wa- 
ter are mixed (see below). For industrial 
use, alcohol must be 190-proof, which is the 
highest concentration that can be distilled. 


‘An easy way to demonstrate the shrinkage in vol: 
ume that occurs when alcohol ond water are mixed 
is to half fill o glass tube with colored water and 
then fill the remaining port—to a point near the top 
marked with o threcd—with alcohol, being careful 
not to mix the two. Then shcke them together. You'll 
find that the mixture now falls short of the thread 


unNioleo 


WATER HEMP 


ORE than 5,000,000 chronic hay-fever 

sufferers, and 20,000 new ones this 
year, will begin to sneeze and struggle 
for breath about August 15. Nearly half 
of them will not be able to work regu- 
larly, and their misery will continue until 
the ‘first frost. Hay fever has kept thou- 
sands of men out of the armed services. 
And it soon may impede American pro- 
duction as seriously as would an attack 
on our home front by foreign airmen with 
gas. But much can be done to combat 
this invisible menace. 

Hay fever does not come from hay and 
is not a fever. It is an inflammation of 
the mucous membrane of the nose, throat, 
sinuses, and lining of the eyes. It is caused 
by the pollen of hundreds of different 
kinds of plants. Weeds will fill the air in 
mid-August with a million tons of this 
pollen. It is so light that some of it may 
rise 10,000 feet. Under the microscope, 
some of this pollen resembles golf balls 
and footballs; other kinds have indenta~ 
tions like the fingerholes in bowling balls, 
and some are covered with wicked-look- 
ing spikes, 

‘Tests have been developed to determine 
the kind of pollen to which an individual 
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THISTLE ie nena oles oaey 
ints. At the bottom of the page ore four of the 


pollen-bear 


is sensitive. The skin is scratched slightly 
and a drop of pollen solution is rubbed in. 
If the solution contains the kind of pollen 
that affects the person being tested, a raised 
ridge—called a wheal—appears on his skin. 
He then may be given hypodermic injections 
of treatment extracts—called antigens—so 
as to develop immunity to that pollen. 
Recent medical research has simplified 
this process. The substances causing hay 
fever have been found to be the same in the 
pollen of all members of each botanical 
family, and 90 percent of all hay fever has 
been traced to four plant families, repre- 
sented by ragweed, redroot pigweed, sage- 
brush, and timothy. Hence, the number of 
tests required in many cases has been re- 
duced from scores to four, and fewer differ- 
ent antigens are needed to immunize pa- 
tients whose sensitivities are not unusual. 
Ragweed is the worst offender. It will 
wreak more havoc here in the United States 
this summer than among the troops in the 
Pacific isles near the equator, tropical Asia 
and Africa, Alaska, and most parts of Eu- 
rope. Ragweeds often have been introduced 
unintentionally into the British Isles and 
Europe, but have not flourished there. Rag- 
weeds also are rare in China, India, and 


BERMUDA 
GRASS 
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GRASS 


jht different plonts that contribute to 
by these drawings of microscopic 


grasses that should be avoided by sufferers 


other combat zones in the Pacific. But a 
great ragweed belt extends from our Atlan- 
tic Coast to Kansas and the Dakotas. 

For years, experts have advocated a cam- 
paign to eradicate ragweed in the United 
States. But the weeds are likely to thrive 
this year. The manpower shortage may re- 
sult in less careful tillage of fields and neg- 
lect of vacant lots. Victory gardeners may 
become indifferent to weeds after gathering 
their crops from well-fertilized plots of 
ground. 

In the Midwest, the growing of hemp to 
provide the Navy with rope may add to hay- 
fever sufferers’ woes, for its pollen will be 
carried for miles by the wind if it is not all 
harvested before it begins to shed, In the 
West, and in the “dust bowl" especially, the 
Russian thistle, a prickly tumbleweed that 
came over here from Russia a half century 
ago and is now widespread, plagues sensi- 
tive persons. 

‘The archcriminal, ragweed, still grows un- 
recognized even by many of its victims. 
Both the giant, or horseweed, and the short 
or common ragweed are menaces. The for- 
mer always attains a height of at least six 
feet and sometimes is from 12 to 14 feet 
high. It has thin, broad leaves, growing op- 
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posite each other, with saw-toothed edges 
and deep clefts in the margins. The short 
ragweed is more bushy, from two to four 
feet high. Its leaves are feathery with an 
unkempt-looking appearance, and its flow- 
ers grow in spikes. 

Goldenrod often has been falsely accused 
of causing hay fever. It blooms at the time 
of year when hay fever is most prevalent, 
but cases caused by its pollen are very rai 
Nor do roses cause the early summer al 
lergy that is called “rose fever.” This has 
been traced to early-blooming summer 
grasses. Trees pollinating in April and May 
are also offenders at that time. 


Here is wher 
tion shows the areas chiefly affected by the disease, which 
is on inflammation of the mucous membrane of the nose, 
throat, sinuses, and lining of the @ 
ning in thei 
to them. 


TEN TIMELY TIPS 
ON HAY FEVER 


1 Consult your doctor if you start to 
sneere excessively on August 15. 


2 Follow doctor's advice; don’t at 
tempt to treat hay fever yourself. 


3 Avoid cold baths, cooled theaters, 
drafts, and other sudden chills. 


4 Avoid alcohol and iced drinks that 
lower body heat and induce sneezing. 


5 Nose filters are not a cure, but 
may help enough so you can work. 


6 Begin treatment six weeks before 
season; continue until desensitized. 


7 eam and avoid the plants that 
bear pollen to which you are sensitive. 


8 Clear out menacing‘ plents from 
your property before they pollinate. 


Keep your Victory garden weeded, 
and urge your neighbors todothe same. 


10 iF you do not happen to have 
hay fever, be patient withthose whodo. 


n pol- 
After inoculation, # 


pollen used. Suitable an- 
tigens ore administered 
by doctor to combat alle 

ay to this particular pollen 


Many victims have escaped heretofore to 
such refuges as the pine woods of New Eng- 
land, but now traveling is difficult. Most 
Persons can be desensitized by from four to 
seven or more years of steady treatment, 
which may be started at any time. Tem- 
porary relief often may be obtained by tak- 
ing vitamin C, wearing small filters in the 
nose, and avoiding drafts, cold baths, and 
cold drinks. Despite the high temperatures 
that are common in August and September, 
the hay-fever victim must keep warm, both 
inside and out. Everyone can help combat 
hay fever, meanwhile, by learning to recog- 
nize and destroy the offensive weeds. 


hay fever hurts. This anatomical cross sec- 


Although begin: 
oroas, the victim's misery is not confined 
Hay fever hompers our wor effort seriously 


SECTIONAL 
BARGE AIDS 
INVASIO 


HOUSE Is KNOCKED 
|DOWN FOR EASE 
OF SHIPPING 
AND ASSEMBLY. 


SECTION OF 
‘SHEET PILING 


BARGE MADE UP OF 
8 PONTONS, OR CELLS, 
LOCKED TOGETHER 


WULL MADE UP OF 10” CHANNELS 
SHABED AND WELDED TOGETHER 


“TO FORM PONTON 


10" CHANNELS 
FORM HULL 


LOCKING DEVICE BETWEEN PONTONS 
a 


'O LAND supplies for American invaders 

on enemy shores without a harbor, our 
forces are equipped with floating steel boxes, 
eight of which can be locked together in a 
jiffy to form a barge for a derrick. These 
boxes can be hauled on freight cars or by 
boat, and put together in the water. No dry 
dock is needed, nor is any underwater work 
necessary, to assemble them. 

Sectional barges already have been used 
under fire and are a development that some 
military authorities now consider as im- 
portant, from an invasion standpoint, as 
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Drawing by 8. G. SEIELSTAD 


bombsights. A dock can be built with barge 
units (P.S.M., June ‘44, p. 118) and shunted 
into shallow water like a string of freight 
cars. Sections also may be propelled with 
outboard motors. Heavy equipment and sup- 
plies thus can be landed at points along a 
coastline where the enemy is least prepared 
to resist an attack. 

The sections used to support a derrick 
were designed by John H. Odenbach and 
built by the Dolomite Products Company in 
Rochester, N. Y. This firm also has pro- 
duced slightly different types of sections for 
utility barges. 

‘The A-frame derrick, like its foundation, is 
transported in sections. It has a 70-foot 
boom that will swing 30 tons within a 52- 
foot radius. A 135-hp. Diesel engine, in a 
prefabricated steel cabin, is used both for 
hoisting and to run the generator for elec- 
tric auxiliary motors, a ballast pump, and 
lighting. The cabin has accommodations for 
a crew of four. 
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ULTRAVIOLET LIGHT, by cousing certain in- 
visible inks to Auoresce, often discovers what 
the unaided eye can't—such os a dangerous sabo- 
tour's message mosquerading os harmless letter 


eht Traps 


Spies and Saboteurs 


With new instruments and methods, 
G-man scientists harness the whole 
radiant-energy spectrum to expose 


clever crooks and enemy agents. 


Photographs by ROBERT F. SMITH 
and Federal Bureau of Investigation 


EDERAL Bureau of Investigation agents 

boarded a train at Ogden, Utah, and 
found a fugitive from a Georgia chain gang 
traveling in a drawing room. He had two 
sets of burglar’s tools, 13 sticks of dyna- 
mite, and plenty of money. There were no 
visible marks on the well-worn leather 
moneybag he carried, but it was sent to 
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the FBI laboratory in Washington and 
photographed in infrared light. ‘The ob- 
literated words, “Deposit with the La 


Grange Banking and Trust Co.,” were clear- 
ly legible in that light, and the bag was 
identified as part of the loot from a robbery 
in La Grange, Ga. 

Such work before the war not only en- 
abled the FBI to foil criminals, but also 
familiarized American law-enforcement of- 
ficers with invisible light. It is now one of 
Uncle Sam's most effective weapons against 
espionage and sabotage. 

When Ernst F. Lehmitz, for instance, 
tried to send letters abroad about his home, 
his victory garden, and his dog’s distemper, 
invisible light disclosed that on the backs 
of those apparently harmless letters he 
also had inscribed, in invisible ink, highly 
confidential information about ships in New 
York Harbor. The letters came to the at- 
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THE SPECTROGRAPH is the 
latest weapon in the arsenal 
of sci investi- 
gotion. Here a techi 


placed a tiny sample of a sub- 


spectrograph. 
burns, ifs light will be imprint- 
ed in spectrum lines on @ pho- 
togrephic plate, which will ot 
only reveal the sample's atom- 
ic composition but will also 
afford a record for possi- 
ble use as evidence in court 


tention of the FBI and 
Lehmitz was sent to jail 
for 30 years. Thus Hitler's 
submarine commanders 
were deprived of tips that 
might have enabled them 
to torpedo countless ships. 

Charles E. Wilson of the 
War Production Board 
once likened the FBI's 
success in frustrating spies and saboteurs 
to the victory over Rommel in Africa, Our 
enemies’ efforts to disrupt American pro- 
duction and sever supply lines have failed, 
partly because of the FBI's vigilance with 
invisible light. 

‘When started a dozen years ago this fall, 
the FBI laboratory consisted of one techn: 
cian with a few instruments. It now is the 
world’s finest crime-detection laboratory, 
equipped with apparatus valued at more 
than $1,000,000, and employing more than 
225 scientists. Every day, this laboratory 
studies hundreds of bits of evidence; the to- 
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tal in the last year for which figures are 
available was 247,886. 

Light, both visible and invisible, has be- 
come the scientific sleuths’ principal tool 
because of the speed and accuracy with 
which it enables them to analyze and identi- 
fy extremely minute bits of evidence. X rays 
and ultraviolet rays (whose wave lengths 
are too short for human eyes) and infré 
red and radio rays (whose wave lengths are 
too long) are being employed constantly to 
penetrate wartime mysteries. In fact, the 
whole known radiant-energy spectrum, ex- 
cept cosmic rays, has been put to work by 

the FBI — and cosmic 
rays will be used, too, as 
soon as Someone finds a 
way to employ them. 

X rays disclosed the 
detonators and incendi- 
ary mechanisms in the 
pen-and-pencil sets and 
blocks of wood carried 
by the men landed on 
the Atlantic Coast from 
a German submarine. 
X rays also shot through 
a package received by a 
high Government official, 


INFRARED LIGHT hos put 
many @ crook behind bors, 
In one cose, o 

found in the posse: 
suspected bonk robber of- 
fered no clue until, photo- 
grophed under infrared light 
by the FBI, it revealed the 
words "Deposit with the La 
Grange Bonking & Trust Co." 
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1 A young boy riding o bicycle, hos, been killed 
by a hit-and-run driver, Purled local police 
hove otked for aid from the FBI crime-detection 
laborotory. The only clues are bits of car p 
(shown on cotton) from which federal experts are 
asked to determine the make and model of the cor 


Evidence often comes to the lab in 

(see photo No, |), which are marked 
numbered, if the materiol is known, or "Q, 
numbered, if the material is questionable or un- 
known, The technicion assigned to this case begins 
by making o preliminary study with o microscope 


irmly mounted in @ small plastic holder, th: 
shown here being smoothed down on a 

emery paper. By using various methods of exa! 
ing the some evidence, findings con be verified 


in which he feared there was a bomb, and 
revealed that there was nothing in it but a 
gavel, sent to him as a gift by one of his 
admirers. 

Ultraviolet rays, by causing certain sub- 
stances to fluoresce, have exposed telltale 
stains and adulterants that have been clues 
to many mysteries. Infrared rays, by mak- 
ing writing and printing that has been 
erased or blotted out perceptible again, 
have uncovered false bookkeeping entries, 
and alterations in the numbers on bonds. 
And radio rays not only have provided the 
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6 Here ore two somples reody for the comparison 
microscope—one of a known material, th 

of a questioned mal 
in photo No. 5.) At the FBI laboratory, 
onalyses of this type are conducted by some 225 ox- 
perts who work with apparatus valued at $1,000,000 


quick communication essential to the frus- 
tration of subversive agents but also have 
been used to establish invisible fields around 
given areas and to sound alarms, 

‘The increasing complexity of industry has 
heightened the need for shafts of invisible 
light. A typical wartime test of the labora- 
tory's ability to detect more than the eye 
can see arose when a Cleveland motorist 
picked up a stranger who was waiting for 
a streetcar one cold, drizzly night. Both 
men were working in war plants and they 
talked about their jobs. 
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ORDINARY LIGHT 


The neat step is to learn 
with lacquer or synthetic enamel. By placing 

‘car in one of these two categories, the tech- 
nician can immediately reduce the number of cars 
that could have been involved. He therefore makes 
separate solutions of enamel, lacquer, and scrapings 
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4 Under ordinary light the solutions all appear 
about the some, Under ultraviolet light, 

ever, the enamel solution shows as @ br 
while the locquer solution takes on a ro 
By comparing the third solution with the others, the 
exominer con quickly tell into which closs it folls 


7 A cord index of all the vorious types of paint 
used on standard makes and models of cars aids 
the examiner ir 


“Well,” said the stranger, “there are some 
mighty funny things going on these days. 
‘Take the place where I work. If Uncle Sam 


ever caught 
all be in jail. 

‘The driver reported this tip to the FBI. It 
started an investigation of a. plant where 
aluminum castings were being made for war- 
plane engines. Laboratory research dis- 
closed defects in some of those castings. The 
company and seven men were indicted. A 
jury convicted three of those men of violat- 
ing the wartime sabotage law, but the de- 


n to what we're doing, we'd 
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G A photomicrograph of one of the scropings re 
veals four layers, showing that the car involved 
ved four coats of paint. As it is extremely un- 
ly that another car hos been repainted in exactly 
the some way, this fi evidence 
thot o suspect's car is or isn't the one being sought 


cision was reversed by a higher court. 

Another case involved damage to the fuel 
line of an experimental airplane. The sev- 
enth thread of a screw fitting had been cut 
to weaken its tensile strength. The scientists 
examined 176 hacksaw blades with their 
optical instruments and reported that only 
17 of those blades could possibly have been 
used for that particular dirty work. Thus 
the detectives’ list of suspects was greatly 
reduced. 

“One of the most interesting types of 
eases, which has risen in importance,” says 


141 


one of the technicians, “involves destruction 
caused by spilling or placing acids or other 
destructive chemicals in or on equipment be- 
ing produced under the defense program. 
To determine the chemical employed and to 
observe the nature of the surface destruc- 
tion often requires unlimited effort and acute 
and persistent observation under the micro- 
scope. But much success has been encoun- 
tered along these lines and it is evident that 
this success is due in great part to the op- 
tical equipment.” 

There have been only a few sabotage 
trials during this war. There might have 
been many more, if the FBI were less scien- 
tific. Its findings have been so conclusive 
that some of the cleverest offenders have 
pleaded guilty. Frequently, too, the facts 
revealed by the laboratory's invisible beams 
of light have disproved people's suspicions. 
‘Thus, scores of persons have been protected 
from false charges. Scientific justice works 
both ways, 

‘The gray-coated technicians in the labora- 
tory are as impartial as their instruments. 
‘They receive the same special training as 
other G-men, and spend part of each year 
in the field familiarizing themselves with 
police problems, but they are primarily 
scientists. And in the laboratory they often 
have no idea whether their findings will 
convict or exonerate someone. 

‘The Republic Aviation Corporation's 
plant on Long Island was the scene of a 
case in which the laboratory's objectivity 
was pointedly demonstrated. The guns of 
the warplanes being built there were to be 
controlled hydraulically. So were the cowl, 
landing flaps, and landing gear. The fluid 
in each plane’s hydraulic system, conse- 
quently, would some day be as vital to some 
flyer’s survival as the blood in his own 
arteries, Yet time after time, when tests 
revealed something wrong with a new 
plane's hydraulic apparatus and the liquid 
was drained out, crumbs of abrasive glass 
were found in it. 

‘These fragments were not like the wind- 
shield and bulletproof glass used on the 


A HELIXOMETER is only 
another of the mony pre- 
cision instruments used by 
the FBI in its development 
of ific sleuthing. 
Here an expert uses 
examine a pistol’s rifling 
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planes, but were hard, heat-resisting bits 
of material similar to Pyrex or chemical 
glassware, and could cause serious damage. 
Suspecting sabotage, investigators searched 
the workers’ lockers and tool boxes. In one 
man’s kit, sure enough, they found bits of 
glassy stuff that looked like the fragments 
in the fluid. 

If the FBI had no better lanterns than 
the one Diogenes carried in his futile search 
for an honest man, that Republic employee 
would have been jailed, tried, and possibly 
convicted. But he was quickly exonerated 
by the light from burning molecules. 

Specks of glass from the airplane fluid, 
and specks of the stuff the workman had, 
were wrapped in cotton, put in pillboxes and 
sent to the crime-detection laboratory, 
‘There a technician picked up those samples 
with his tweezers and placed each of them 
between the two carbons of a spectrograph's 
are. 

As each particle burned in that arc, it 
emitted light that passed through an angu- 
lar tube extending along a desk for several 
feet to a photographic plate. The light of 
the burning speck imprinted spectrum lines 
on that plate, which disclosed the material's 
atomic composition. And those lines told 
the scientists, as plainly as the printing on 
this page tells you, that the suspected work- 
man was not guilty. Despite outward re- 
semblances, the ingredients of the material 
found in his possession were not the same 
as those of the glassy poison in the war- 
planes’ arteries. 

With the spectrographers’ help, and the 
co-operation of Republic Aviation execu- 
tives and employees, the FBI then discov- 
ered the true source of the crumbs in the 
liquid. 

‘All the planes in which flakes of glass 
were found had been tested on the same 
stand. That testing stand was moved to 
the plant laboratory and taken apart. In 
its rotometer, or flow meter, for measuring 
the amount of fluid put into each plane, 
there was a glass-lined tube. That lining 


had cracked and part of it had crumbled 


X RAYS recently knifed through o dangerous 
ce of sobotage and put the finger on o 
number of patches (such os the one indicated 
below by light arec), which had been welded 
on circraft castings in direct violation of spec- 
fications. According to experts, this might 
have caused fatal foilure of warplane engines 


away. Spectrographic analysis of that lin- 
ing revealed that its atomic composition 
was exactly the same as that of the frag- 
ments imperiling the planes. Thus the FBI 
both saved an innocent mechanic from pros- 
ecution and solved the aircraft-plant mys- 
tery. 

Spectrographic study of evidence is often 
preferable to nonoptical methods for sev- 
eral reasons: (1) It frequently is quicker. 
(2) Only a tiny bit of the available evidence 
need be used. (3) A photographic record 
of that particle can be preserved and pre- 
sented in court. (4) This method of de- 
termining the ingredients of material is so 
accurate that elements and impurities pres- 
ent in extremely small quantities are readily 
detectable. 

‘The spectrograph has made it possible to 
catch many hit-and-run drivers with mere 
flakes of paint as clues. By analyzing 
specks flicked off a car at the scene of a 
crash the FBI often can determine the 
make and model of the automobile involved, 
even though the car may have been re- 
painted since leaving the factory. With 
similar particles of evidence, the spectro- 
graphers often can say whether a certain 
tool was used to jimmy a window. 

This is one of the newest applications of 
light to police work, yet the spectrographers 
already are among the busiest people in the 
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THIS PHOTOMICROGRAPH shows where the 
weld metal (darker area at left) joined the 
parent metal. Although there was a good 
bond between the two, the weld metal wos be- 
low par in hardness. Tho welding wos done to 
potch up the holes ond cracks in supercharger 
castings that previously had been rejected 


laboratory. A new spectrograph, which has 
an optical equivalent of 21 feet in length, 
is being installed this summer to facilitate 
more such research. With weapons like this, 
tested by urgent wartime challenges, the 
FBI hopes to be able to curb any postwar 
crime waves. 

“The FBI laboratory has been the strong 
right arm of law enforcement for more than 
11 years,” says J. Edgar Hoover, FBI di- 
rector. “It was ready to handle the many 
problems which arose from the emergency 
period and the war which followed. Its men 
and women technicians have uncovered 
some of our enemies’ most cherished secrets. 
‘They have been responsible for the identifi- 
cation of spies, the conviction of saboteurs, 
and the detection of unethical persons at- 
tempting to defraud the Government. 

“Many who have tried to commit acts 
which were against the best interests of 
the United States have been caught and 
convicted because of evidence developed 
through the application of science to in- 
vestigative problems. Our admitted enemies 
and the greedy chiselers who would pass 
off inferior war goods to our Government 
are well aware of the FBI laboratory's 
work. There can be no doubt that its record 
has served as a powerful force in reducing 
illegal practices, which are an unnecessary 
drain on our war effort.”—VOLTA TORREY, 
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ADJUSTABLE CLIPS on hangers keep 
clothes from being hung improperly. 
Sliding back and forth along the 
crossbar, the pins can be set to the 
exact width of a garment. This makes 
them useful for holding slacks, trou- 
sers, and skirts. Corrugations in the 
lower edges of the clips assure a firm 
grip on fabrics. ‘These clothes hang- 
ers are made of a galvanized metal, 
so they are not subject to rust. 
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MAGNIFYING LENSES that are mounted 
on lightweight headbands for use by doc- 
tors, nurses, laboratory technicians, indus- 
trial inspectors, stamp collectors, and others 
who study fine details for long hours have 
recently been developed by the May Manu- 
facturing Corporation, of New York City. 
They come in three focal lengths, are 
equipped with a vision-conversion adjust- 
ment device, and can be worn comfortably 
over glasses. When not in use, they can be 
swung up out of the line of vision. The 
frames, which are adjustable to eight dif- 
ferent head sizes, are made of Lumarith 
plastic. Being light in weight, they can be 
worn continuously without causing fatigue. 


POSTWAR HATS FOR MEN may feature de- 
mountable brims with slide fasteners if the 
style demonstrated recently by Lynn B. Dud- 
ley becomes popular. A member of the Hat 
Style Council of the Merchant Tailors and De- 
signers Association, he showed this creation 
at their Chicago convention. 


ALUMINUM POTS AND PANS may be cleaned 
and polished in spite of the fact that steel wool 
is not now readily available. A cream polish, 
at present on the market, is said to clean 
thoroughly, to remove smudges and other dis- 
colorations in a short time, and to require only 
a slight amount of rub- 

bing. The manufactur- 

ers, the Ultra Chemical 

Works, Inc., of Pater- 

son, N.J., state that it 
contains no ingredients 

that are harmful to the 

skin. They recommend “ 
frequent applications 

for best results in keep- 
ing pots polished. 
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VINYL RESIN SOLUTION makes shoes 
impervious to oil, thus preventing in- 
fections. Packard employees engaged in 
parts-cleaning operations wear heavy 
wooden-soled shoes that have been dipped 
in this solution. Otherwise the petroleum 
solvents used in this work might cause 
dermatitis. The resin, in addition to pre- 
venting infection, protects the leather, 
lengthening the life of the shoes. Use of 
the solution, which is manufactured by 
the Resistoflex Corporation, of Belle- 
ville, N.J., permits assignment to parts 
cleaning of workers who would otherwise 
be harmfully affected by the solvents. 


LIBRARIANS especially will be interested in 
the convenient and time-saving desk on wheels 
designed by Miss Martha Neville, of the Pres- 
byterian Hospital, Pittsburgh, Pa. It is con- 
structed of plywood on an oak frame and fin- 
ished in oak. Miss Neville divides her time at 
the hospital between two far-separated li- 
braries. With this desk she easily moves her * 
equipment about with her. 


PLEXIGLAS GIFT ITEMS are now Each of th 
available for the first time since products is a on 
the war began. The attractive design. Ped and 
accessories shown here are fash- hin, unbreakable, 
ioned from the same transparent fo." ;orsgy: 
plastic that is used for observa- Saul "ecogn 
tion domes, gun turrets, and for cigarette: 
bomber noses in American war- 

planes. As transparent as optical crystal-like photo fra 
glass, Plexiglas is stainproof and Plexiglos is the plastic 
unbreakable. It can be sawed or used 30 extensively for 
carved like wood and machined, the trensparent housings 
drilled, and threaded like soft °" American oirplones 
metal. 

‘These items are the products of 
the Vargish Company, of New 
York City. Now that some trans- 
parent plastic has been released 
for civilian use, many such items 
will appear in the smarter stores. 

Included in this group are a pack 
holder to prevent cigarettes from 
crushing and tobacco particles 
from sifting into your purse or 
pocket, a card holder to keep 
playing cards fresh and pro- 
tected from damage, a photo 
frame for your favorite pin-ups, 
and a money holder to keep your 
bills together. 
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YOUR POSTWAR AUTOMOBILE ... AS POPULAR SCIENCE READERS SEE IT 


Mew Features for Tomorrow's Car 


READERS TELL WHAT KINDS OF BODIES, ACCESSORIES, 
AND GADGETS THEY THINK FUTURE MODELS SHOULD HAVE 


“(COMETIMES,” said Gus Wilson genially, 

“I wonder if the Model Garage hadn't 
better go out of business. These superfancy 
postwar cars they talk about—guaranteed 
marvels of metallurgy and engineering, 
complete with plastic pistons and built-in 
television—will probably run 100,000 miles 
without servicing and use bacon drippings 
instead of gasoline. What does that leave 
for monkey-wrench mechanics like Stan 
here and me?” 

Gus and Stan Hicks were in the PoPuLAR 
SCIENCE editorial offices for a second discus- 
sion of readers’ letters on postwar cars (see 
P.S.M., July ‘44, p. 126), and Stan hadn't 
noticed the twinkle in Gus’s eyes. 

“Why, Mr. Wilson,” he said seriously, 
“just yesterday you were telling me that 
modern cars take more and more honest-to- 
gosh knowledge on the part of the mechanic. 


TACHOMETER, 
& SPEEDOMETER, 


& AMOUNT OF 
FUEL BOIL 
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BRAKES APPLIED BY 
PRESSING WHEEL 
FORWARD 


You were showing me how the automatic 
choke on Mr, Atkinson's coupe worked, and 
you said the time was past when a fellow 
could fix a car by guess and feel.” 

“Sure, Stan,” said the Auto Editor. “I don’t 
think you've caught Gus with his logic down. 
He was only gently ribbing those people who 
have gone overboard in thinking about cars 
to come. But do you mean, Gus, that many 
readers’ letters belong in the magnesium- 
motor and plastic-teardrop class?” 

“I do not," Gus said positively. “Most 
readers seem a whale of a lot closer to prob- 
lems of auto design than some of the stylists 
whose drawings you see today. They under- 
stand that there's a pile of difference be- 
tween a job that looks pretty on the draw- 
ing board and a car that can take a rutted 
dirt road without running aground on its 
crankcase.” 


CHASSIS LUBRICATOR 


SPRING-TENSION 
ADJUSTMENT 


Olt PRESSURE, OILTEMPERATURE,& 
‘CYLINDER-HEAD TEMPERATURE 
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Air. conditioning is 
© favorite of many 
to provide heat for 
winter and cool oir 
for summer. A unit 
might be designed 
40 compactly as to 
fit under one sect 


Below, a retractable 
roof panel of clear 
plastic, sliding into 
9 steol top. The com- 
bi ight link 
convertible comfort 
with hard-top sofety 


ADJUSTABLE ROLLER 
SHADE UNDER 
Peasnic 


Gus paused to stoke up his pipe. “Take 
these letters,” he resumed, indicating a 
stack on the Auto Editor's desk. “A siz- 
able bunch of them complain about cars 
that have insufficient road clearance, which, 
as I recall it, had run about as low as 7” in 
some prewar cars. 

“Some readers thought the clearance 
problem might be licked by selling cars 
with the option of several different sizes of 
wheels and tires, thus allowing the owner 
to pick the clearance he needed. Of course, 
this brings other problems: changing wheel 
diameter is the same as changing gear ra- 
tios, and besides, clearances between wheel 
and fender or frame would have to be right 
for the largest wheel. Another suggestion 
was for manufacturers to put out special 
models with extra-high clearance, which I 
think some were already doing before the 
war.” 

“Doesn't high clearance mean that a car 
won't hold the road as well?” asked Stan. 

“Not entirely,” the Auto Editor explained, 
“Naturally it’s desirable to keep the center 
of gravity low. But roadability is affected 
by other factors as well.” 

‘Poor visibility for the driver was a favor- 
ite squawk," Gus continued. “Here's a typi- 
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aun ue 
ale cient 

GASCLINE-BURNING 

S<v A Coote 


cal letter, from C, H. Woodward, of 
San Diego, Calif.: ‘I want to see the 
road ahead. Let's cut out some of that 
ballooned hood and its glaring re- 
flections. I want a strong longitudin- 
al and transverse framework up in 
front for protection in case of acci- 
dent. I'd have an escape hatch in the 
rear, and opaque shutters to control 
glare from ahead or above.’ 

“Here's another letter, this one from 
Arthur W. Stevens, of Boston, Mass.: 
“The auto is the most lethal peacetime ma- 
chine that man has invented. Stylists have 
placed the driver halfway or more back in 
the car and have erected a great hood in 
front so his ability to see the road is greatly 
reduced. The feature most needed is driver- 
in-front design.’ 

“It isn't impossible," the Auto Editor com- 
mented, “to give improved visibility and still 
keep the motor in front. There was a trend 
toward greater windshield and window area 
before they stopped making cars. 

Gus selected some more letters from the 
stack. “There are some other interesting 
safety ideas here. Several readers men- 
tioned designing the inside of a car with the 
chance of a smashup in mind—recessed con- 
trol knobs, crash padding, and a steering 
wheel with a padded center and springy 
spokes. One or two liked the idea of a plane- 
type safety belt. Some thought rear-wheel 
steering would make cars safer on curves.” 

“Rear steering, you know, isn't a new 
idea,” remarked the Auto Editor. “I think 
they've found that it does have some ad- 
vantages at high speeds and in fast turns. 
‘The hitch comes in traffic, It wouldn't be 
so good there because the rear of a car 
swings out ona turn.” [Turn the page.] 
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@rerecteo uisur 
REMAINS LARGELY 


@urchr neaniy passes 
Wennoentere waving Sane 


SINCE CARS FACE EACH OTHER, 
‘THIS BEAM 1S AT OPPOSITE ANGLE 


Vater: 


Glare from the headlights of opproaching cors would b 
eB 


and windshield, yet each driver would be able to 


“I don’t get it,” Stan said. 

“Suppose a pedestrian suddenly popped 
into the street,” Gus explained. "The driver 
yanks the steering wheel to, say, the left in 
order to miss him. If the car had rear steer- 
ing, the front might change direction suffi- 
ciently, but the back would swing to the 
right—it would be just this rightward swing 
that caused the front to point the other way 
—and the pedestrian might get clipped. 

Stan grinned. “Okay. So I'm a dope. 

Gus resumed consideration of the letters 
before him. “There’s another point that 
turned up real often—the value of a hard 
steel top in upsets. A lot of people wrote 
that they'd like a convertible that offered 
more protection to the driver. Several sug- 
gested that the best compromise between 
the pleasantness of an open car and the 
comparative safety of a closed car would be 
a sedan with a sliding roof panel. 

“How about air conditioning? 
Auto Editor. 

“It’s darn popular. About the only people 
who voted against it were those who thought 
it might be too expensive or complicated, or 
those who wanted a rugged, jeeplike car. 
For instance, here's a note from T/Sgt. 
James A. Adams, of Tampa, Fla., who used 
to sell cars before the war: ‘I believe I'd 
have no trouble in selling an air-conditioned 
car with windows molded into the body. It’s 
a good selling point with the ladies—who'd 
usually rather roast with the windows up on 
a hot day than let the wind blow their hair.’ 

“Other readers wanted air conditioning, 
but without fixed windows. Gasoline-burn- 
ing hot-air heaters proved popular. Several 
suggested that if regular air conditioning 


asked the 
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1m of polarized headlights 
ighted by his own beams 


was too complicated or costly, evaporation 
coolers might do, or coolers using dry ice, 
which could be sold by gas stations. 

“Where would the air-conditioning equip- 
ment be located?” asked the Auto Editor. 

“It might be up front, or in the rear, or 
even under the front seat. One thing a lot of 
readers did want was plenty of storage and 
luggage space, easy to get at and unob- 
structed by spare tires. As one man pointed 
out, many drivers make use of luggage 
space in their everyday work—salesmen, 
electricians, plumbers, and farmers, for ex- 
ample—and the size and convenience of the 
compartment mean a lot to them.” 

“T've often had a hankering,” remarked 
the Auto Editor, “for one of those sedans in 
which the seats fold flat to make a bed. They 
made cars like that before the war, of 
course, but I'm curious to know if many 
readers liked the ide: 

“They sure did,” Gus laughed. “Several 
readers suggested that after the seats were 
folded flat, a thin mattress rolled up at 
the top of the luggage compartment could 
be pulled out—something like a window 
shade.” 

‘How about instruments and dashboard 
accessories?" asked the Auto Editor. “What 
suggestions did readers have?” 

Gus tilted back his chair. “You get the 
feeling from reading these letters,” he said 
slowly, “that the kind and number of instru- 
ments depend a lot on who's going to drive. 
For instance, the man without much me- 
chanical knowledge, who uses his buggy to 
give the wife and kids a Sunday drive, would 
probably be satisfied with just a fuel gauge 
and speedometer. The fellow whose dream 
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car is a high-performance job, complete 
with supercharger, automatic transmission, 
and the like, wants a full set of instruments. 

“Some suggestions were kind of interest- 
ing. One man wrote that he wanted indi- 
cators showing oil temperature, cylinder- 
head temperature, and carburetor-air tem- 
perature; and he also wanted a manifold- 
Pressure gauge and a tachometer. A num- 
ber of others said they thought flashing light 
signals might be preferable to gauges: one 
light might flash red when the engine got 
dangerously hot, another when the oil pres- 
sure was too low, and a third when the 
gasoline supply dropped to half a gallon.” 
hope those drivers will find time to look 
at the road,” commented Stan. 

“What about other accessories and gad- 
gets?” asked the Auto Editor. 

“There were a heap of them—and a lot of 
people often had the same ‘dea. Here are 
just a few of the ones that caught my eye.” 
Gus leafed through the letters. 

“A rear-view periscope in front of the 
driver just over the windshield to give a 
clear, unobstructed view 
of the road behind. A mas- so 
ter switch on the dash 
which would cut off every- 
thing but the starter cir- 
cuit—to save time when a 
short circuit started the 
insulation burning, or when 
the horn wouldn't stop 
blowing. 

“A double-hinged door 
that would still open when 
a car was parked along- 
side a wall or another car. 
A.small steel flask contain- 
ing air under pressure for 
use in pumping up tires. 
A distilled-water contain- 
er connected by a gravity 
feed line to the battery so 
the battery plates would 
never become uncovered. 

“A system of polarized 
headlight lenses and wind- 
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Hore are two roadside conveniences 
emergency tire inflation (abo. 
in bed for long trips 


shields that would prevent all glare from 
oncoming cars but still let each driver see 
perfectly by his own lights, A dashboard 
gadget for adjusting body springs as well as 
shock absorbers in order to secure good rid- 
ing and roadability with different loads and 
road surfaces. A built-in trailer hitch, in- 
cluding plug-in jacks for the trailer lights, 
a phone, and brakes. 

“A power capstan so a car could pull it- 
self out of mudholes. A photoelectric head- 
light dimmer. A continuous-strip map for 
the dash. A spring-loaded reel of wire with 
a jack at the end for using a trouble light 
or an electric razor, or for bringing a light 
over to a picnic grill or tent. A steering 
wheel that, when pushed forward, would ap- 
ply the brakes . ..” 

“Whoa!” hollered the Auto Editor. “What 
do you think of these notions, Gus? 

Gus caught his breath. He knocked out 
his pipe, looked at his watch, and stood up. 
“Stan and I promised Joe we'd be back 
early to spell him at the Model Garage. As 
far as these ideas are concerned, some of 
them are brand new to 
me, and others are kind of 
familiar. I suppose that 
whether any one of them 
is really sound depends on 
whether it can be made 
practical—from both an 
engineering and a cost 
basis—and also whether 
it meets enough need. 

“But considering that 
individual drivers have 
special needs, and remem- 
bering that the engineer- 
ing boys can do pretty 
smart things these days, 
T’d say that we owe P.S.M. 
readers a vote of thanks 
for contributing some real- 
ly tricky notions, Maybe 
it won't be so long before 
we'll be seeing new car: 
with some of their idea: 


_ GUS BLOWS THE OTHER 


By MARTIN BUNN 


IT WAS two o'clock in the afternoon of the 

third and most torrid day of a hot spell. 
Sprawled comfortably in a chair just inside 
the shop doorway, where he was out of the 
sun but in the path of any stray breeze that 
might stir, Gus Wilson closed his eyes. For 
the first time in months he had no rush jobs. 

‘The unaccustomed quietness in the Model 
Garage got the better of him. His chin 
slumped, and his pipe slipped gently out of 
his mouth. He was at his favorite lake cast- 
ing for bass. A large-mouth grabbed his 
River Runt, he worked it to the boat, and 
fumbled for his landing net. Tt wasn't there. 
He reached for the prize with his left hand, 
and it closed around something cool and wet. 

Gus woke with a start. A shaggy dog, its 
tail swishing, was pushing its cold nose 
into his hand. 

“Why,” Gus said, “it’s Dodger! Hello, old 
boy! Where’s your boss?” 

“Right here, Gus,” a voice from the door- 
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way said. A tall young man limped over, 
his hand extended. “Gee, it's good to see 
you and the old shop again! 

Gus shook hands. “I'm glad you're back, 
Tim,” he said. “I'm sorry about your leg.” 

Tim Sheridan grinned. “Getting out of 
Italy with nothing worse than a bum knee 
was a break,” he said, “although I’d rather 
have stayed for the finish, But I'm back, 
and you'll find me as big a nuisance as ever.” 

In spite of 25 years’ difference in their 
ages, Gus and Tim are close friends. While 
still in knee pants, Tim spent much of his 
time in the Model Garage shop. Gus insists 
he has more than a touch of mechanical 
genius. Tim worships Gus as a master 
mechanic, 

Gus assumed a wry expression. “That 
reminds me—someone down in the city 
phoned to know if I'd recommend you for 
maintenance super for a truck fleet. I told 
him I guessed you wouldn't do any more 
damage than anyone else. 

Tim laughed. “Thanks for the unqualified 
endorsement. It got me the job. I'm on 
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FELLOWS HORN 


trial to see if I can do the work all right.” 

Gus said, “you can, can't you?” 
face tightened. “I thought I could,” 
he replied. “Now I'm not so sure—and 
neither is Swinton, the general manager. 
‘That's one reason I'm here.” 

Gus jerked a thumb at the chair he'd 
vacated, and pulled up a box for himself. 
“Take the weight off that knee,” he sug- 
gested, “and tell me about it.” 

‘Tim sat down, produced tobacco and 
papers, and rolled a cigarette. 

‘This company is operating a fleet of 20 
" he explained. “The first week 19 
were working, and I didn’t have any trouble. 
Then No. 20 came back from the repair 
shop after a ring, bearing, and valve job. 
I road-tested it, and it ran swell. Then one 
night the driver reported trouble—on his 
way in, the engine skipped and then stopped. 

After a quarter of an hour, he stepped on 
the starter, and the engine took off and 
brought him in. 

“I checked the gas line first. It was O.K.; 
so was the fuel pump. Next I went over the 
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ignition wiring and the connections. Then 
I took the carburetor off and disassembled 
it. I noticed the float had been rubbing the 
side of the bowl because the float pin was 
worn, and figured a sticking carburetor float 
would cause the trouble, so I put in a new 
float and float pin and took the truck out on 
a five-mile road test. She ran smooth as silk, 

“Next morning—that was yesterday— 
Swinton phoned about a load that had to be 
delivered by 10 o'clock to a plant 30 miles 
away. I found it being put on ‘20.’ I suppose 
I should have switched it, but ‘20' had run 
perfectly for me and was almost loaded. 

“At half past 10 Swinton called again, 
and was he mad! The shipment hadn't 
arrived and was holding up the whole plant. 
Swinton called just after noon and was even 
madder. Our truck had showed up two 
hours late. The driver told him he'd been 
stopped five times by the same trouble he'd 
reported the night before. All I could say 
was that I'd get busy the minute the truck 
got in, Swinton snapped, ‘You'd better get 
hot on it!” I knew that unless I did get hot, 
my job was gone." 

“Well,” Gus said comfortingly, “ 
plenty of jobs.” 

“I don’t want to lose this one—especially 
for incompetence," Tim protested. “But 
what Swinton said about getting ‘hot’ gave 
me an idea, We'd had our first trouble 
with ‘20° on the first day of this hot spell. 

Yesterday was even hotter—and we 
were having worse trouble. Vapor lock, 

T Sgured, must be the cause 
“The truck got back late, and the 
driver said it had stalled every few 
miles but that, after waiting about half 
an hour each tims, be'd been able to start 
it again. I spent all evening trying to find 
some place where heat could cause vapor 
lock. The fuel pump and gas lines were well 
shielded—no doubt about that. But there 
was a hot-spot manifold that might heat up 
the down-draft carburetor, so I made a 
shield and heat deflector and installed it on 
the manifold. ‘Then I rechecked the ignition 
and everything else I could think of, but 
couldn't find anything wrong. Finally I road- 
tested her—and she ran fine. That heat 
deflector I had made, I figured, had done the 

trick. 

“This morning I sent No. 20 out with a 
load, but I told the driver to phone me right 
away if he had any more trouble. He called 
me before he'd been gone half an hour. I 
hurried right down. When I stepped on the 
starter, the engine took off without any 
trouble. We delivered the load and got back 
with the engine stalling every few blocks. 
The fact that she runs swell at night, but 
stalls in the daytime when it is hotter, 
makes me surer than ever that vapor lock 
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is the trouble. But I've worked my head off 
trying to find where. 

“Where's the truck?” Gus asked. 

“Right outside,” Tim told him. “Shall I 
drive her in?” 

“Don't bother,” Gus said. “It’s too hot. 
We can take a look at her where she is.” 

‘They went out and Tim raised the hood. 
Gus didn't touch anything; but his ex- 
perienced eyes didn't miss anything. The 
horn, mounted on a cylinder-head bolt, 
seemed to interest him. He opened his 
mouth to say something; then changed his 
mind, Instead he took an old-fashioned 
wooden match from his pocket, snapped its 
head off with his thumb, and began to 
chew the matchstick. 

“Well,” Tim asked, “how about it?" 

Gus, the match still in his mouth, climbed 
into the driver's seat. “Let's take a ride.” 

“O.K," Tim agreed. He whistled to 
Dodger, and boosted him into the truck. 
Gus stepped on the starter. The engine took 
off promptly, and they headed up the high- 
way. Then after a mile, the engine missed 
a few times and stopped. 

‘Tim cut loose with a few choice expres- 
sions he had learned in the motorized artil-~ 
lery. Gus listened patiently until he had run 
down, and then nodded approvingly. 

“That's real good language,” he said. 
“Now suppose you hop out and see if the fan 
belt is tight.” 

“T know it's all right," Tim said, “but I'l 
look.” He got out, and just as he raised the 
hood a blast of the horn made him jump. 
‘The horn kept blowing. 

“There must be a short or a ground! 
Gus yelled above the noise. “Look at the 
horn!” 

‘Tim's head disappeared under the hood. 
Gus grinned and removed the match from 
where he had jammed it against the horn 


Tim's head reoppeored from under the hood. "I 


button. Tim's head reappeared. 
it!” he yelled. “Come down here!” 

Gus ‘climbed out. “The horn button 
jammed,” he said. 

“T don't mean that,” Tim exclaimed. “I've 
found what's causing the vapor lock, See 
where that horn’s mounted—practically in 
front of the carburetor! It shields the gas 
line from cool air coming through the radia~ 
tor. When the motor gets hot, that heated 
line causes vapor lock, And look there!" 

He pointed to a cylinder-head bolt two 
inches to the left of the one on which the 
horn was mounted. “See those marks? 
‘That's where the horn was before the truck 
went to the repair shop. The darn fools put 
it back in the wrong place.” 

Gus got back into the truck and was 
joined in a moment by Dodger. He scratched 
the dog’s shaggy ears. “Your boss isn't 
going to lose his job,” he said, “but he w: 
losing confidence in himself, and that’ 
worse. Finding that horn mounted in the 
wrong place will build Tim Sheridan up 
with Tim Sheridan—that’s why I didn’t tell 
him when I spotted it!” 

Sometime later Joe Clark heard his 
partner talking to Swinton about young 
Sheridan. “Run into trouble, has he?” he 
heard Gus say. “We all do that in this 
business. Being able to get out of it is what 
counts . .. Vapor lock? That's often hard 
to locate, but I'll bet you a dinner Tim finds 
it before morning. . . . You've got a good 
man in him—one of the best I've known, 
and believe me I've known a lot pf ‘em in 
my time.” 

Joe grinned. “You're pretty good at blow- 
ing the other fellow’s horn,” he said when 
Gus hung up. 

“I guess I am,” Gus laughed. “That's 
twice I've done it today—and I got results 
both times!” 


“T've got 


jot it, Gus!" ho yelled. “Come down here and see!" 
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AUTOMATIC PARKING with no handling 
of cars by attendants is to be provided for 
in a 12-level prefabricated building that can 
be set up on a plot 30’ by 60’. A car is taken 
from the entrance by a device that grasps 
its bumper and slides it to an elevator, 
where it is carried to the designated level. 
‘There it is again taken by an automatic de- 
vice and placed in an individual stall. A re- 
verse process delivers the car at an exit. 
Every movement of the car from entrance to 
exit is controlled by one man punching but- 
tons on a master panel near the door, The 
structure is to be made by the Park-O-Mat 
Company, of Los Angeles. 


PART-TIME BUSES that serve as trucks 
when not needed for passengers are being 
used by the Navy and may be developed for 
civilian application after the war. Some 400 
of these novel vehicles now move personnel 
and equipment in all 15 naval districts in 


A UNIVERSAL JOINT made by the Bendix 
Aviation Corporation, of South Bend, Ind., 
for jeeps and multiple-drive military trucks 
is a revolutionary departure from the type 
found in four-wheel drive cars before the 
war. The basic units of this Bendix- 
Weiss “‘constant velocity” joint are 
two yokes and five steel balls that 
transmit power from the differential 
to the driving wheels. They allow 
for a maximum angle of 37 deg. for 
steering, transmitting power uni- 
formly at all angles. Their ball- 
bearing principle permits a simplified 
design that eliminates the sliding 
splines necessary to allow end mo- 
tion in earlier joints ma2e for the 
same purpose, thus mininuzing lu- 
brication and maintenance problems. 
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this country. The bus-truck combination 
was originally a light-delivery unit for bulky 
loads built on a one-ton International chas- 
sis with a 113” wheel base. Side windows 
were cut and sash fitted in the man-high 
Metro body, and folding longitudinal side 
seats and removable 
center seats were in- 
stalled in the 6’ wide, 
914! long space behind 


the driver's seat, The 
buses carry ated 
passengers and seven 


standees. In Navy 
service they average 
10.9 miles to the gal- 
lon of gasoline while 
following schedules on 
regular routes. 


‘The joints are so compact that they permit 
any desired surrounding construction and 
do away with the floor tunnel sometimes 
used in rear passenger compartments to 
give clearance for the propeller shaft. 
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Canouncing The Wines 
POSTWAR-KITCHEN 


1st PRIZE 


Here are the winner 


detoil, see page 155 
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CONTEST 


JUDGES 


Adelaide Hawley, expert on home topics 
for newsreels and radio, Cameron Clark 
(standing), nationally famous architect, 
‘and Joseph Aronson, author and design: 

of interiors, examine the winning entry 


ESULTS in the PoruLAR SCIENCE 

Postwar-Kitchen Contest 
proved so unexpectedly good that 
the editors have raised the awards 
from the promised $500 to a total 
of $750. And the grand-prize win- 
ner, the unanimous choice of the 
judges, furnishes the surprise of 
the contest as well as a nearly per- 
fect layout for an average family's 
postwar kitchen, 

When the voting of the judges 
had been completed, and Mrs, Mary 
Lou Grace, of Ames, Iowa, had 
been found to be the unanimous 
selection, it was revealed that she 
was also the winner of POPULAR 
ScteNce’s House-Planning Contest 
in 1941. Thus Mrs. Grace proves 
again her right to rank at the head 
of any list made up of amateur 
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LIST OF PRIZE WINNERS AND THEIR AWARDS 


FIRST PRIZE ($250) to Mrs. Mary Lou Grace, of Ames, lowa 

SECOND PRIZE ($250) to Mr. and Mrs. Wayne Norton, of Muncie, Ind. 
THIRD PRIZE ($125) to Mrs. Lillian C. Busby, of Melrose, Mass. 
FOURTH PRIZE ($50) to Miss Elmo DuPree, of Benton Harbor, Mich. 
FIFTH PRIZE ($25) to Mrs. H. E. Walker, of Jeffers, Mont. 


SIXTH PRIZE ($15) to Joseph Sward, of Los Angeles, Calif. 
SEVENTH PRIZE ($10) t0 Yeoman 2/c Virgil Elsner, U.S.N., of San Francisco, Calif. 
FIVE PRIZES ($5 each)to James. B. Rodgers, of Staten Island, N. Y.; Archie Young, 


Jr, of San Antoni 


Texas; Richard Buehler, of New York, N. Y.; Capt. Earl W. Porter, 


RAAF, of Roswell, N. M.; and Corp. John H. Lee, of Spanaway, Wash. 


HONORABLE MENTION: Mrs. E. L. Long, of Sacramento, Cali 


fichard W. Norman, 


of Seattle, Wash.; S/Sgt. Edword Paul, of Fort Leonard Wood, Mo.; and Lewis C. 


Schumann, of Passaic, N. J. 


architects and interior-decoration planners. 

Another two-time winner was Joseph 
Sward, of Los Angeles, who placed sixth. In 
the house-planning contest he won fifth 
prize. He also deserves special congratula- 
tions. 

‘And now, because of the surprise fur- 
nished by Mrs. Grace, it is PopULAR Sci- 
ENCE’S privilege to provide a surprise of its 
own. The value of the second prize, won by 
Mr, and Mrs. Wayne Norton, of Muncie, Ind., 


has been increased from $125 to $250 and 
equals the award to Mrs. Grace; that of 
third prize, won by Mrs. Lillian Busby, of 
‘Melrose, Mass., has been made $125 instead 
of $50; the prizes have been similarly 
stepped up all down the line; and a twelfth 
prize of $5 has been added. All prize-win- 
ning entries were so uniformly good that 
they well deserve the increased awards. 
Here is what the judges had to say about 
them. Cameron Clark, nationally famous 
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ung husband-ond-wife te 
‘up honors. Wayne 
forward to the day 


build their kitchen, shown wit 
out in the drawing above. Thi i 
is the glossed-in, roised-floor breakfast bor 


architect and designer of many show houses, 
writes: “The judges were unanimous in 
their choice for first prize. It was an out- 
standing arrangement of work space and 
kitchen units—a kitchen in which the house- 
wife does all the work and where the family 
finds itself gravitating toward the house 
manager. 

“The only missing unit would seem to be 
an enamel or marble-top center table. Coun- 
ter tops do not quite seem to fill the need of 
spot to drop hot cooking utensils. The 
sliding gate for the children’s enclosure 
might be housed in the vegetable cupboard 
opposite the eating counter to release addi 
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tional storage space. But these are very 
slight deficiencies.” 

Another of the judges, Adelaide Hawley, 
newsreel and radio commentator on home 
topics, writes: “My voting, I find, has been 
done on the basis of the kind of kitchen I 
myself would like to have and the kind of 
ideas that stimulate my thinking about bet- 
ter living conditions. 

“My own ideal kitchen would combine, as 
many of these designs do, enough modern 
pieces to insure speedy, efficient work with a 
certain amount of old-fashioned homeyness 
and comfort. I'll even have a canary in a 
cage in the sun window. 
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STORAOE CABINETS AND BINS AND WORKING SURFACE 


How the Nortons’ kitchen is laid out. 
The refrigerctor is set in on alcove 


“The plan combines kitchen, 
laundry, breakfast or snack coun- 
ter, and play area. My laundry 
room may also be used as a play 
space for a small child by pulling 
out the panel that slides into the 
breakfast counter for conceal- 
ment. This permits preparation 
of meals without stumbling over 
toys or child and still keeps the 


“T will not have the place streamlined and 
mechanized to the extent that I have to 
stand helpless and wring my hands until the 
fixer arrives if some gadget stops working.” 

Joseph Aronson, who is well known to 
readers of POPULAR SCIENCE for his many 
contributions on furniture designs and in- 
teriors, including a notable series on reno- 
vating kitchens, also served as a judge. Mr. 
Aronson is a famous designer of interiors 
and is author of The Encyclopedia of Furni- 
ture. Concerning the Kitchen Contest win- 
ners, he writes: “The fact that all winners 
paid particular attention to correlation of 
storage and working space shows a native 
understanding of the principles of good de- 
sign. Such details as storing food near the 
delivery entrance, and then following 
through with an arrangement of sink and 
stove, where food can be prepared and 
cooked with a minimum of wasted steps, all 
help to make a modern kitchen efficient. 

“Most of the contestants also made good 
use of both natural sunlight and up-to-date 
artificial lighting equipment. Some of them 
chose color schemes that showed both good 
taste and an eye to increasing the value of 
the lighting.” 

‘That Mrs. Grace paid attention to these 
various details can be seen from the layout 
and drawing she submitted. They are repro- 
duced on pages 154 and 155. 

“This is the kitchen I want after the war 
—a kitchen that’s really a room,” Mrs. 
Grace says. “My kitchen is spread out into 
a comfortable 13’ by 22’ room where the 
whole family can safely inhale at the same 
time. There is no reason why equipment 
cannot be compactly arranged to save steps, 
provide plenty of work surface, and yet not 
interfere with ordinary circulation through 
the room. 
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child in sight. 

“There is plenty of sunlight in 
my kitchen, and for this reason I 
want dark work surfaces to avoid 
glare. The sink window is of slid- 
ing glass panels with a 1’ space 
between for planting kitchen herbs and flow- 
ers. It is a large window so I can see plenty 
of sky, and the plants help keep passers-by 
from seeing inside. I use glass brick on the 
laundry-room wall to provide light and 
privacy for eating or laundering. 

“Red linoleum covers the floor and has 
rounded corners. High toe space makes easy 
cleaning. Work counters and the table are 
black linoleum. The walls are cream ceram- 
je tile, well soundproofed, and washable. 
I prefer wooden cabinets to metal, but they 
must really fit! 

“I want a refrigerator built sectionally to 
permit opening of only the section desired 
and thus preserve the cold air. Drawers 
have the opening at the top and therefore 
lose less cold air since cold air flows down. 
Milk can be put in from the outside on de- 
livery. There is a quick-freeze unit. 

“The sink is high so the housewife needn't 
crouch to work, and it has plenty of work 
surface at both sides. Controls are floor 
pedals so water can be turned on even if 
both hands are full. The swinging stool at 
the sink permits sitting while cleaning veg- 
etables. There is an electric dishwasher and 
a built-in garbage-disposal unit. To the left 
of the faucet is a soap dispenser, and to the 
right is an ice-water tap. 

“I prefer a gas range, since that is what 
I am used to; but whatever type I have, I 
want the burners easy to clean and arranged 
two at each side so it won't be difficult to 
use all at the same time. Above the stove 
are two small built-in spice cabinets. The 
space between is for ventilation with a built- 
in fan behind the vent grille. 

“There is a desk in the meal-planning 
center with drawers and shelves for recipes, 
files, bills, and an extension telephone. 

“Lighting consists of indirect panels built 
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3rd PRIZE 


Mrs. Lillian C, Busby, shown here 
with the plan for her kitchen, got 
her idoas from 30 years of trial and 
error. She is a housewife and has a 
hustling family that prefers a snack 
in the kitchen to a \g-room meal 


JQuTsiog 


flush with the ceiling over the sink, inner 
-wall cupboard, and desk, and there is a cen- 
ter light in the kitchen and the laundry. 
‘Two double wall plugs in each wall are at 
elbow height, and double plugs flush with 
the surface are at each end of the dining 
counter,” 

Berniece and Wayne Norton, who com- 
prise the team winning second place, are 
among the youngest contestants to enter. 
Mrs. Norton is 19 years old and Mr. Norton 
is 21. Her hobby is sewing; his is his base- 
ment workshop. He is a draftsman for a 
tool company, and his ambition is to do archi- 
tectural drawing and landscape planning. 

“These are the plans for our intended 
kitchen in our intended dream house,” the 
Nortons say. “The kitchen is 13’ by 17’— 
not large but it takes in a breakfast bar and 
enough storage space for practically every- 
thing used in the home. 

“We want the kitchen placed to receive 
the early morning sun through the east 
glass-brick wall and the southern sun the 
remainder of the day. The food preparation, 
cooking, serving, and cleaning centers are 
in the shape of a U having one short side 
to permit entry.” 

One of the features of the Nortons' kitch- 
en is the alcove for the refrigerator. An- 
other is the breakfast bar on a raised floor. 

“In our minds this is the delightful part 
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of our kitchen,” the Nortons say of this ba: 
“Tt will be used for all meals except form: 
dinners. We intend to use it for informal 
parties and as a general entertainment cor- 
ner in addition to meal serving.” 

‘The Nortons chose an electric range, as 
did Mrs. Busby, winner of the third prize. 
‘Mrs. Busby also plans to use her kitchen for 
more than cooking. 

“A hustling family like mine enjoys a 
snack in the kitchen more than a ceremoni- 
ous dinner in the dining room,” writes Mrs. 
Busby. “So my postwar kitchen must com- 
bine an efficient domestic laboratory and an 
attractive eating area.” 

This eating section is separated from the 
kitchen proper by a 4’ high serving bar hav- 
ing cabinets and a desk on the kitchen side. 
It also includes a table and chairs and a 
picture window flanked by shelves for ivy 
and begonias. In the kitchen, besides the 
range, which has a transparent door, there 
are an electric dishwasher and drier and an 
electric dish-towel drier. Mrs. Busby plans 
to have a dehydrating and quick-freezing 
unit separate from the refrigerator. The 
laundry is in an adjoining service room. 

All the winners plan to use their prize 
money for the same thing—toward building 
their postwar dream kitchens. But until the 
war ends, they will help speed that day by 
putting their awards into War Bonds. 
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Chain Bracelet Is Hand Carved 


SEEMINGLY carved from a single piece of 
wood, this bracelet is actually a simple one- 
evening project. Each link is prepared sepa- 
rately; then every other one is split open 
and rejoined by gluing it araund the ad- 
jacent solid links. Cut 12 blanks from \4" 
hardwood stock, taking care to have the 
grain running lengthwise. Round the edges; 
then sand smooth. Split the alternate links, 
assemble, glue, and dry the glued joints 
under pressure. The clasp—the 12th link— 
is cut into two pieces. One piece is slightly 
larger than the other to make the bracelet 
easy to put on. Drill a 1/16” hole in each 
end of each piece. Make the plugs of round 
toothpicks, which should be sanded down 
slightly to provide the correct amount of 
friction for holding the clasp firmly. Shel- 
lac and wax make a simple and serviceable 
finish—KEN NETH GUEBERT. 


Paper-Clip Jewelry Fasteners 


EARRING clasps and brooch pins, for 
mounting handmade jewelry, can be shaped 
from common paper clips. The earring 
clasp, as shown below, is simply a loop of 
wire that is cut and soldered to the back of 
an earring, To make the brooch pin: first, 
straighten all except the small loop of a clip 
and file the end to a point; second, bend the 
small loop into the shape of a hasp; third, 
crimp the remaining leg to form a pad to be 
soldered to the brooch; and fourth, form the 
coil spring and set the filed point in place 
under the hasp.—HARRY FLASTER, 
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INEXPENSIVE place- 
card favors can easily 
bemade. Thelittlelady 
at the right has a pow- 
der-puff hat, trimmed 
with ribbon, and a 
powder-puff dress, 
Her head and body 

two beads; her legs 
and arms are lengths 
of pipe cleaners held 
on with glue—B, N. 


Easy-Vision Calendar Pad and Pencil Holder Is Simple to Make 
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HARDWooD or white pine, finished 
to match your desk, is used in mak- 
ing this pad, The dimensions given 
are for a 2%” by 3%4” calendar, but 
can be changed to fit any other size. 
The unit looks best if sheets for only 
six months at a time are placed in 
it. Two grooved strips are glued to 
the main block. Two U-shaped 
lengths of No. 8 wire are formed 
around a %” dowel, then driven into 
44” deep snug-fitting holes that have 
been drilled into the base block. If 
the wires are not chromium or 
nickel-plated, they should be given 
a protective coat of paint, enamel, or 
lacquer.—JENNINGS A. MASSINGILL. 
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STAIR TREADS made of an asphalt and 
felt composition are on the market. Manu- 
factured by the So-Lo Works, Inc., of Love- 
land, Ohio, they are said to look, feel, and 
wear like rubber. The treads are water- 
proof, have a nonskid surface, are easy to 
apply, and are made in both a flat and a 
nosing type. They can be cemented to 
wood, metal, concrete, or other materials 
with a special cement made for the purpose. 


POSTWAR KITCHENS may include serving 
wagons similar to that developed by the 
Libbey-Owens-Ford Glass Company, of To- 
ledo, Ohio. This wagon carries linen, silver- 
ware, and china, It has a food-warming 
compartment that can be plugged into a 
socket in the kitchen or the dining area. 
‘When not in use, it occupies its own niche. 


no awkward stooping is 
necessary to get at the oven. 
When down, the ironing board 
roveals handy storage shelves 


ENGLISH ELECTRICAL ENGINEERS have their own id 
of what the postwar kitchen will look like. One con- 
ception is this laboratory-like all-electric demonstration 
model, recently displayed at the Poplar Electrical Show- 
rooms, in London. Included are a washing machine with 
wringer, a stove, an oven, a built-in ironing board, a 
refrigerator, a ventilating blower system, an electric 
clock, indirect lighting, and generous storage space. 
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In his shop, Schwartz prepares one of the tronsparent 
on 
exomined 


mirrors, using a hose to spray his s 
the gloss. Right, o finished mirror is bi 


THROUGH THE LOOKING GLASS is not 
only the title of a book but also a method 
of observation, Using a secret formula, 
Isadore Schwartz, New York City glass 
manufacturer, produces a mirror that allows 
the initiated to inspect other people through 
it without in turn being seen. 

Like ordinary mirrors, his are coated on 
but one side. The ingredients of the formula 


VICTORY GARDENERS will be interested in this carry-all 

jade of nonessential hardwoods and given a natural finish with 
ed trim, The manufacturers, B. C. Jarrell & Co., of Humboldt, 
‘Tenn., claim that it is strong enough to handle a 75-Ib. burden, 
durable, economical, and easy for women to handle because it 
weighs only 7%4 Ib. It seems well suited for use as a gen- 


eral garden and utility cart. 


are known only to Mr. Schwartz, but he 
has revealed that it contains no shellac. In 
use, one of the mirrors is set in a wall 
between two rooms. If both rooms are 
equally lighted, the glass is transparent 
from both sides. However, if one room is 
brighter than the other, occupants of the 
first room can be observed from the second, 
while they can only see reflections, 


FLIES OR MOSQUITOES are baffled by an 
invisible barrier of air that is blown across 
an opening by this device, known as the 
Reco Fly-Chaser Fan. People, however, 
may come and go at will because the air 
blockade, although big in volume, is gentle 
in motion. The fan is equipped with a 
two-bladed Bakelite impact-resistant pro- 
peller that is 20” in diameter. It is said to 
be an effective guard for any opening—for 
instance, a door, a window, or a chute—that 
is at least 4’ wide. Hospitals, restaurants, 
food stores, dairies, and food-processing 
plants are using the device. 
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NONSHRINKABLE CEMENT is once more 
available in metal containers now that 
WPB restrictions have been eased. The 
white-powder crack filler and tile-repair 
material, manufactured by the X-Pando 
Corporation, of Long Island City, N.¥., 
expands as it sets, forcing its way into 
pores and irregular surfaces. It may be 
colored by dry pigments or by using a 
penetrating finish after it has hardened. 
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Mexican bean beetle (above and below) and an 


adult beetle (at the right below), costly garden pests .. . 


and here is the work of the bean be 
Its damage to our bean crop at 
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Lethane 


@ badly eaten 
ts to $730,000 
‘otenone mixtures prove deadly to the pest 


chemists, war would have let 

loose a horde of food-destroy- 
ing insect pests on our farms and 
gardens. The corn-ear worm in a 
single year destroys enough sweet 
corn to fill 24,000,000 cans. ‘Three 
types of aphids each year pilfer 
from our tables peas, melons, and 
turnips valued at many millions of 
dollars. ‘The Mexican bean beetle 
turns in his bill for damages to the 
tune of $730,000. 

In the past few years our most 
effective weapons against this in- 
sect army have been the contact 
poisons—organic compounds harm- 
less to men and animals but deadly 
to many insects. The basis of most 
is rotenone. 


B= for the work of American 


CABBAGE WORMS render on annual bill 
for $4,000,000, spoiling 20 percent of 
all cabboge grown by chewing up the 
tender leaves and stunting the growth 
of plants. Lethane-rotenone mixtures are 
effective agents in combatting them 
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Experts say we could use 10,000,000 Ib. of 
rotenone-bearing roots of tropical plants 
every year. We never managed to import 
more than half that, and of what we did 
import 60 percent came from Malaya. 

Rotenone, however, has been used only 
about 12 years now, and long before that 
American chemists had set to work to de- 
velop synthetic organic poisons for the war 
on insects. Organics like rotenone, pyreth- 
rin, and nicotine—called the “botanicals” 
—vary according to climatic conditions, are 
unstable in storage, and lose strength rapid- 
ly after spraying or dusting. The chemists 
tried by juggling molecules to find new in- 
secticides that would be stable, of measur- 
able killing power, and long-lasting but 
harmless to humans. 

NNO, a wetting agent that spreads in an 
even, weather-resisting film, was developed 


powders 
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nasturtium stem, are 
ies also of food crops. 
feast on peas, melons, turnips, 
beans, and potatoes. Lethane 
e used against them 


by chemists of the Atlas Powder Company 
from one of the hexahydric alcohols, Used 
with rotenone, it checks soft-bodied insects 
infesting greenhouse plants. Combined with 
pyrethrin it is deadly to leaf rollers and leaf 
tyers. Tests have shown that it will make 
a given amount of rotenone do double duty. 

‘The Lethanes, a series of thiocyanates de- 
veloped by chemists of the Rohm & Haas 
Company, are such efficient rotenone stretch- 
ers that they are rapidly becoming the basis 
of many new agricultural insecticides. Vege- 
table growers have found that a three per- 
cent addition of Let 60 cuts their 
rotenone needs to one quarter. In Florida, 
Pennsylvania, and Long Island field tests 
one powder containing Lethane ran up a 
box score of 95 percent against bean aphids, 
where the highest proportion killed by rote- 
none dust was 68 percent. 


in @ cluster. SQUASH BUGS are a tough lot 
1e- when they grow to the adult size 
y shown p below and 
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INEXPENSIVE to make and attractive in 
appearance, this porch lamp consists of a 
globe from an oji lantern, the chain-and- 
socket fittings from a discarded lamp, and 
a few scraps of 4” plywood. 

‘Trace the profile of the globe on a piece 


Porch Lamp Is Made from Oil-Lantern Globe 


of stiff paper or cardboard and 
cut it out. Using this as a 
template, make four wooden 
struts %" wide. Next, cut out 
the bottom ring, making its 
inside dianteter the same as 
that of the bottom of the globe 
and its outside diameter 114" 
larger. Make the top ring 
assembly of three thicknesses 
of the wood, drilled to take the 
cord. The bottom thickness has 
a hole in it to fit over the top 
of the globe. The ceiling pad 
also is made of three " lay- 
‘<8, Use small brads and glue 
to assemble the parts. 

Coat the inside of the globe with a mixture 
consisting of three parts of orange shellac 
and one of turpentine. Apply one coat of 
shellac and two coats of black enamel to the 
wooden pieces.—MAxc RODRIGUE. 


Gluing Jig for Large Work Utilizes Two Small C-Clamps 


Two small C-clamps are used in this jig 
to hold together a large glued assembly 
while it is setting. The clamps force together 
the heads of pairs of hardwood strips that 
¢ separated by 1” dowels. One foot of 
each pair presses against an adjustable 
stop that is held in place by a bolt or short 
rod set through it into a base. The foot of 
the other strip pushes against the work, 
which is held at its opposite edge by fixed 
stops. The dowels may be moved up or 
down to vary the leverage.—RONALD EYRICH. 


File Holds Odd-Sized Cards 


For filing photo negatives or cards that 
do not fit in standard file drawers, the box 
shown above is handy. Each side consists of 
three strips, spaced far enough apart to 
allow the shank of a roundhead screw to 
slide easily between two adjacent strips. 
Put a washer on each screw before pushing 
it through its slot; then drive each screw 
into the sliding partition—B. BRowNoLD. 
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Mirror Aids in Hand Drilling 


IF You want to be 
sure that vertical holes 
you drill with a brace 
and bit or a hand drill 
are true, place a flat 
mirror as close to the 
bit as possible. If even 
the slightest angle 
shows at the intersec- 
tion of the bit with its bs 
image, the hole will not i 
be vertical. Try the mir- 
ror at two places 90 deg. 
apart—W. SWALLOW. 


Formula for Homemade Putty 


PurTTy for all-around use may be made by 
mixing together white-lead paste, whiting, 
and spar varnish. It should be of the con- 
sistency of medium dough. To make it set 
properly, add a little drier. —Josern EB. BIRD. 
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Young Lady‘s Vanity Is Made from Child’s Chest of Drawers 


IF YOUR little girl has reached the age 
where she objects to using juvenile furni- 
ture, her child-size bureau may be made 
over into this young lady's vanity table. 
Where the chest top has a molded edge, 
add a filler, as shown in Section A. Next 
add two semicircular extension shelves, 
held in place by wooden braces. Two swing- 
ing brackets, for holding the draping at the 
front, are then hung on hinges that are 
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fastened to the sides of the chest (see Sec- 
tion B). If a kneehole is desired, remove all 
but the top drawer and its supporting rails. 

‘The mirror, renovated with cold-water 
paint and some Peter Hunt brushwork (see 
P. S. M, Sept. 1943, p. HW 416), is mounted 
on two uprights that are screwed to the 
back of the chest. The curtain-material 
draping is backed with sateen of a color to 
suit the room,—MICHELE DE SANTIS, 


Tilting Clothes Hamper Is Well-Ventilated 


FEATURING a tilting bin for easy access 
and an open back for ventilation, this clothes 
hamper may be stored under a sink or shelf. 
Make the casing sides, bottom, and top of 
%" stock, dressed and squared to the de- 
sired dimensions. 

Plan the outside dimensions of the bin 
there will be 1/32” clearance all around b 
tween it and the casing. Its front, of 5% 
stock, is glued up to prevent warping. Its 
sides and bottom are similar to those of the 
casing. The back may be made of plywood. 
Hang the bin on two lengths of %” dowel- 
ing that are tightly driven through holes in 
the casing. Add two blocks to reinforce the 
bin at the holes—W. F. 
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NORTH AMERICAN "MUSTANG" P-51 


SCALE-MODEL MUSTANG 


This Solid Replica of a Hot USAAF Fighter Job Is Easy to Build 


UTHENTICALLY scaled down to 1/48th 
the size of the original, this model of 
the North American P-51B Mustang fighter 
makes a simple and attractive project. The 
Mustang has a 1,500-hp. liquid-cooled Rolls- 
Royce Merlin engine and features a laminar- 
flow wing, which is largely responsible for 
the top speed of over 420 m.p.h. 

The first step in building this miniature 
reproduction is to make a full-size working 
drawing. The plans reproduced at the left 
are half size. Using the border graduations 
as a guide, draw horizontal and vertical 
lines to form a grid of 4” squares. Draw a 
similar grid on a large, stiff sheet of paper, 
increasing the size of the squares to 14”. By 
matching squares, transfer the lines from 
the smaller drawing to make a new, larger 
drawing. Shapes can then be traced from 
this drawing onto another stiff-paper sheet 
and cut out to form full-size 
patterns or molds of the out- 
lines and sections. 

Use either white pine or 
balsa for the fuselage, wing, 
and tail. The fuselage block 
is %" by 1%” by 7%". 
Transfer the profile to the 
block; then cut away the ex- 
cess wood. Do the same with 
the plan view. Next, carve 
and sand the block to the 
proper cross-sectional shape, 
frequently checking it with 
your patterns. Finally, cut 
@ hole in the fuselage to 
take the one-piece wing. 

The wing block is 7/16” 
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by 24%” by 91", Taper the thickness to 
3/16” at each end. Trace the plan view of 
the wing on the block and cut away the ex- 
cess wood. Carve and sand the block until it 
conforms with your sectional molds, round- 
ing the tips neatly. Form the dihedral angle 
by scoring the top surface on the centerline 
and cracking the wing at that point. Set 
the cracked wing to the proper angle and 
apply cement to the crack. 

‘Make the stabilizer and the fin of 3/16" 
material—tracing, cutting, and shaping 
them as described above. 

Cement the stabilizer to the fuselage and 
allow the assembly to dry; then glue on the 
fin, Slide the wing into position and glue it 
in place. Carefully check the alignment of 
each part as it is installed. Fill all the 
crevices with either plaster of Paris or 
wood putty, and sand smooth when dry. 

Apply two coats of sur- 
face-filling paint to the en- 
tire model, sanding between 
coats. Finish the lower sur- 
face with a coat of light- 
blue camouflage paint and 
the upper surface with a 
coat of olive drab, blending 
the colors in an uneven line. 

Finally, add the external 
details, such as the wing 
tanks (mounted with pins), 
a celluloid disk to simulate 
a revolving propeller, and 
the cannons. Make the cock- 
pit and control-surface out- 
lines with a ruling pen and 
black ink,—BILL SPRAGUE. 
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shown below, @ model 
railroad t to the patrons. Food 
is prepared n by owner Bill Brooks, 
right, and hauled to clients, who help themselves 


MBURGER 
RESS 
BILL Brooks is a believer in individual en- 
terprise and originality. Formerly in the 
advertising business, he now ope: one- 
man railroad near Detroit. His road hauls 
only freight; it runs on a two-track semi- 
circular roadbed top in 
his eating pla 
pulled by model locon 
carry hamburgers 
and pie from kitchen to custom 
dishes from customer to kitchen, C 
in gondola cars, 
n, runs both the 
ilroad single-handed. 


cheeseburgers, 
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RULES 
Sond entries, fully prepaid, to the Dowel 


Contest Editor, POPULAR SCIENCE 
MONTHLY, 353 Fourth Avenue, New York 
‘on or before Septem- 


cs you please, but 
ne person will be 


. Identify each piece 
ind add 
The judges will be the edi 
LAR SCIENCE, and their decision will be 
‘ale prizes will be awarded 


CX 1 BRA 


HAT can you do with dowels? 
Can you build things with dowels 
as well as use them for joining 

pieces? Here's a chance for you to try your 
hand. See what you can build using noth- 
ing but dowels, or using just one piece of 
flat stock with them. Then enter it in our 
Dowelcraft Contest. 

To make the competition more interest- 
ing POPULAR SCIENCE is offering $50 in cash 
prizes for the best eight entries. The 
awards will be made as follows: 


First Prize oe $25 
Second Prize $15 
Third Prize : $5 
Five Prizes $1 each 


Some of the things that can be made of 
dowels are shown in the accompanying 
photographs. But don't attempt to copy 
them, for ingenuity as well as skill in craft- 
work will count. There is no limit on what 
you can make—it can be useful, ornament- 
al, or a toy. It should be kept small enough, 
though, to be mailed or expressed easily. 
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rE EASy 
F oe kwow How/ 


BALANCING A CUP, two dinner 
knives and a strip of newspaper 
on the end of your index finger is 
easy if you know how to put them 
together. Let your friends try 
their version first, and after they 
have failed, show them how it’s 
done. 

Cross the two knives through 
the handle of the cup, as shown in 
the photo, and hold them in place 
with the piece of newspaper rolled 
up. This lowers the center of 
gravity and makes the cup stable 
stable, in fact, that you can 
even balance it when it is partly 
filled with coffee! But your friends 
had better try with an empty cup. 

This and the other tricks illus- 
trated on these pages will be 
found good for many after-dinner 
laughs. 


FLOAT AN ICE CUBE in adish HOLDING UP a full glass 
of water and ask a friend to of water with nothing 
try to lift the cube with alight, but a piece of cardboard 
looped string. The harder he ~ and a wire is a fascinat- 
tries, the more the ice cube will ing trick. Knot the end 
evade him. Then you can show of a light wire, push it 
him how it is done—scientifi- through a hole in the 
cally! card, and seal the hole 

The loop is provided merely around the wire with 
to mislead. Lay either end of wax. Now, if the glass is 
the string across the cube and filled to the brim and the 
sprinkle a little salt on top. card makes perfect con- 
This will cause the top surface tact all around, no air 
to melt slightly. Then wet the will remain between the 
top with some fresh water; ina card and water, and air 
moment the surface will freeze pressure beneath the 
again, gripping the string firm- glass will hold it to the 
ly enough for lifting. card. 


THIS SHELL GAME 
is played with match- 
boxes. All three boxes 
are empty, but one ap- 
pears to rattle when 
you shake it. After 
demonstrating this, 
shuffle the boxes be- 
fore your friends’ eyes 
and let one try to pick 
the box holding a few 
matches. He will fail. 
A fourth box, in your 
sleeve, is the one that 
really rattles! 
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ANOTHER BALANCING STUNT is the one 
at the right—done with a nickel and a glass 
three-quarters full of water. You must use 
a buffalo nickel, one not worn too smooth, 
and turn the Indian face up on the table 
Set the balancing edge carefully so it will 
be aligned with the line made by the Indian's 
forehead and nose. There is a slight trough 
there—sufficiently deep to steady the glass 
and hold it on edge. 


STANDING A MATCH ON END is simple 
enough when you once learn the trick, but 
your friends will fail every time unless they 
are let in on the secret. The very simplicity 
of the trick makes it all the more aston- 
ishing. 

‘When no one is looking, wet one of your 
fingers with saliva, and touch the match 
with this wet spot before you try to stand it 
up. Press the match down firmly on the 
table, and the saliva will hold it in place. 
‘Use an ordinary wooden match, either safety 
or kitchen type. Book paper matches won't 
do—they bend under pressure. 


FLOATING CORKS UPRIGHT in a 
bowl of water involves a simple law of 
science. Put three ordinary corks in 
the bowl and invite your friends to 
stand them up. After all have had a 
turn and failed, wet the three corks 
thoroughly and group them together 
with their large ends down. They will 
be held in the huddle by the cohesion 
of water molecules and surface ten- 
sion. Then, since the base formed by 
the three corks grouped together will 
be greater than their height, they will 
stand upright by themselves as long 
as they cling together. 


SEEDS WILL DANCE 
in a glass of ginger ale or 
other carbonated bever- 
age. Drop several grape, 
apple, or lemon seeds in- 
to the glass. They sink 
and remain at the bottom 
until carbon dioxide bub- 
bles become attached and 
buoy them up to the top. 
There, some of the bub- 
bles break away, and the 
seeds sink again—only to 
repeat the performance 
while the bubbles last. 


ILLUSION is the se- 
eret of the balancing 
stunt shown below. 
To your friends, you 
appear to be balanc- 
ing the glass of water 
on the edge of the 
card. Really, though, 
you have the glass off 
center on the card s0 
that more of it extends 
at the back than at 
the front—and you 
hold the back on your 
upraised forefinger. 


Visual Depth Gauge for Drill 


WHEN drilling a series of equally deep 
holes, apply Prussian blue to the part of the 
drill that remains exposed. This substance, 
sometimes called marking dope, will not rub 
off, but it can be removed by swabbing with 
alcohol.—R. E. 
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Simple Vise Aids in Fly Tying 
MAKE this fly-tying vise from a 714” piece 
of %” drill rod. Round and smooth one end 
to form the head; then cut a 2” deep slot in 
it with a hacksaw. Drill a 13/64” hole 
through the middle of one of the jaws 
formed, and drill and tap the other jaw to 
take a 10-32 machine screw. For a handle, 
cut the head off a shingle nail and solder 
the shank into the slot in the screw head. 
‘The rod may then be bent to a convenient 
angle and mounted with a 
single 10-32 screw on your 
bench.—JOsErit MESSER. 
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Model-Train Speed Controller 


FULL speed on the straight run of an elec- 
tric railway layout without danger of jump- 
ing the tracks on the curves is made possible 
by attaching a strip of cellulose tape to the 
power rail at the point on a curve where a 
reduction in speed is desired. This will in- 
sulate the power-pickup roller, causing the 
train to lose enough speed so that it remains 
on the rails. 

The proper length of tape required for 
each curve, and its location, can best be de- 
termined by trial and error.—R. E. 


Tubes Protect Paintbrushes 


ARtTIsTs’ brushes will retain their fine 
points for a long time if the bristles are 
kept free from dust and out of contact with 
other articles. Small metal or cardboard 
containers are ideal for this purpose. In one 
end of each tube punch a hole just large 
enough to take the brush ferrule, as in the 
photo above—H. A. KHARAS. 


Old Glass Coffee-Maker Fitting Makes a Good File Handle 


For more positive control over a file than 
is possible when using a regular file handle, 
use the curved handle from an old glass 
coffee maker. Drill a tightly-fitting hole in 
the butt end of the handle to take the tang 
of the file; then cut down the outside so that 
it is round in cross section and force over it 
@ brass ferrule to prevent the tang from 
splitting the handle.—FRANCIS L. TYLER, 
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GLASS COFFEE-MAKER 
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By ADDING this simple false front to an 
old alarm clock, you can transform it from 
an eyesore into a novel and ornamental piece 
for a boy’s room, your study, or a vacation 
cabin. The stylized sailboat-and-iceboat de- 
sign shown here is merely a suggestion. Al- 
most any design that will allow you free ex- 
pression on the jigsaw will be acceptable, 

Cut the front from a piece of plywood and 


Jigsawed False Front for an Alarm Clock 


the base and two supporting blocks from 1" 
white pine. Make the opening in the front 
a little smaller than the size of the clock 
face. If the clock is rectangular, then the 
opening should also be rectangular. Space 
the blocks so the clock will fit snugly be- 
tween them. Finish the front in enamel or 
lacquer, using bright colors to set off the 
component parts of the design, 


Drawing Aid Duplicates Curves 


WHEN making a drawing of a symmetri- 
cal object, such as a column, try this draft- 
ing trick for duplicating curves on opposite 
sides of the figure. After drawing in the 
shape on one side completely, fasten a tri- 
angle, with its vertical edge lined up with 
the center line of the figure, to the curve 
with one or two pieces of drafting tape. To 
duplicate the shape, turn the triangle-and- 
curve assembly over and align the vertical 
edge of the triangle once more with the 
center line.—R. E. 


Padlocked Outdoor Cage Keeps Reptiles out of Children’s Reach 


KEEPING poisonous or otherwise dangerous 
reptiles on the same property with children 
might lead to an unfortunate accident. This 
cage is so situated and so constructed that 
there is no chance of young chil- 
dren coming in contact with the 
reptiles. The partitioned section, 
shown at the right, has a wire- 
mesh lid that is hinged and 
double-padlocked. ‘This box ex- 
tends from the side of the build- 
ing at a height sufficient to pre- 
vent children from tampering 
with it, Two ventilated boxes are 
attached to the inside wall at the 
same height as the outside box. 
‘These have solid doors, which are 
also padlocked. Openings between 
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the inside and outside boxes allow the crea- 
tures to crawl back and forth. The illus- 
trated cage was built by Keith Boyd, of Los 
Angeles—WELDON D. Woopson. 


173 


What You Can Do with a Miter Box 


By EDWIN M, LOVE 


OTHING more than a jig for a hand- 
saw, a miter box is used for cross- 
cutting moldings and narrow boards. In its 
simplest form it is a wooden channel having 
kerfs in the sides to guide the saw in squar- 
ing or mitering the stock. Commercial boxes 
range in design from modifications of the 
simple wooden type to precision tools built 
of steel and adjustable for exact sawing 
at many angles and for various depths. 
How is a wooden miter box made? It de- 
pends on the use to which the box is to be 
put. One for cutting and mitering narrow 
strips, such as sash and trim for screens, 
can be made simply by nailing together two 
pieces of scrap wood to form a small angle. 
One piece of the stock serves as the base, 
and the other is kerfed to guide the saw. 
For more accurate mitering, a third piece of 
stock can be added to form a second side, 
and the kerf in the first side can be matched 
in the second to hold the saw straight. 
Carpenters often make a box for larger 
stock by using a piece of 2” by 6” material 
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for the base, as shown in a drawing. The 
sides must be square with the base and the 
kerfs accurately cut or the pieces being 
sawed will not turn out as desired. 

What is the best way to use a miter box? 
Rest a wooden miter box on bench hooks, 
tack it to a rough bench or sawhorse, or 
clamp it in a vise. Brush out all sawdust 
and chips and make sure that the piece to 
be cut is flat against the back and base. To 
keep molding from slipping forward in the 
box, especially wide molding, lower the 
handle of the saw during the first part of 
the cut, and then level the teeth as the 
cut nears completion. 

Molding joints for door and window trim 
will not always fit, even if accurate cuts 
are made. This is because the settling of old 
houses is often uneven and causes the door 
and window frames to move out of square. 
To correct for this when fitting new trim 
with butt joints, place a thin cardboard or 
wooden shim between the back edge of the 
trim and the miter box near the cut, thus 
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modifying the 90-deg. cut to match the 
amount the frame is out of plumb. If the 
trim is mitered molding, the shim should 
be placed behind the edge of the side and 
head casings near the cut for one side of 
the frame and at the other end of the miter 
box for the other. The thickness should be 
sufficient to incline the molding half the 
amount of the lean of the frame; then, since 
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both mating mitered casings will be cor- 
rected, the final result will match the frame. 

Another condition may prevail with the 
plaster projecting beyond the edge of the 
jamb, holding the outer edge of the casing 
forward in a shallow hopper effect. To cor- 
rect for this, place a shim under the rear 
edge of the molding in the miter box, simply 
holding it in the position it will occupy 
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when nailed in place. When plaster is skimpy, 
a shim under the forward or inner edge in 
the box will make a correction that will 
allow for the piece to be nailed back suffi- 
ciently at the outer edge. Several such 
corrections are shown in the drawings. 

Can a miter box be used for partial cuts? 
The back of a wooden box makes it hard 
to judge depth of cut, but a strip of the 
right thickness placed behind the work will 
show when the saw has reached the depth 
at the back, The position of the saw can 
usually be seen at the front so that the 
depth of cut can be judged there by eye. 
Handle the saw the same way you would 
for an ordinary cut of full depth. 

What is the advantage of @ metal bor? 
‘The set of the saw teeth wears the kerf rap- 
idly in a wooden box, widening it and mak- 
ing it inaccurate in time, whereas the kerf 
in a metal box always remains the same, 
assuring accurate cuts with such a box for 
its entire lifetime. 

How is a steel box used? Set it firmly on 
the bench. Carpenters often nail a steel 
miter box to a rough plank bench or mount 
it more or less permaaently on a sawhorse. 
‘The use of bolts and wing nuts with holes 
bored through a sawhorse will provide a 
quick method of attaching and detaching 
a miter box. Anothcr satisfactory method 
is to stand the box on bench hooks, as shown 
in one of the photos, in which case the left 
hand should be used to keep it from working 
forward. 

Insert the saw in the guides, being care- 


+ box, nail the front and bock 
‘on square ‘the base and be sure their tops 
are level; then lay out kerf lines with the 
of a square ond knife. For 45-deg. kerfs, 
up the same inch mark on both legs of a framing 
square with one side of the box, os shown above. 
When using the box, hold the work against the 
back, as ct right. The stop block clamped on 
the box in the photo permits duplicate sowing 
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ful not to damage the teeth by contact with 
the metal. On some boxes the guides will 
lock if drawn to the top, and in that posi- 
tion they hold the saw out of the way while 
the stock is being inserted for sawing. Shak- 
ing the saw handle or tapping the guides 
permits the saw to descend when you are 
ready to use it. 

What adjustments are possible? Adjust- 
ment of the sawing angle is made by re- 
leasing a catch at the front of the miter- 
box swivel arm and then swinging the arm 
to the desired notch or degree mark en- 
graved on the quadrant. There is a clamping 
arrangement on some swivel arms for set- 
tings at intermediate positions or for adjust- 
ing the saw to cut along a line drawn on 
the work. 

Depth of cut can be limited by adjust- 
ment of the depth gauges if the saw used 
is a backsaw. Even without adjustment of 
the depth gauges, the saw on a steel box 
cannot scrape the bottom and damage its 
teeth after cutting through a board. You 


_ should remember, however, that the stroke 


of the saw is limited, and avoid withdraw- 
ing the end from the rear guide. 

Are accessories available? Among acces- 
sories for some steel miter boxes is a useful 
segment arm that is pulled out from the 
back to swing the work out for cutting 
angles of less than 45 deg. Built-in length 
gauges simplify duplicate sawing, although 
a block nailed or clamped to the bench will 
often serve. An adjustable homemade length 
gauge is described on the facing page. 
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1, Guide lines to square the ends of a piece 
of 4” by 4” stock are being drawn with a 
try. square held against successive sides. 
2. An attempt is being made to locate a 
point accurately on a board. 3, Leveling is 
being done from stake to stake prepara- 
tory to building foundation forms for a 
house. 4. The sides of a mortise are being 
gauged on a door stile. 5. With guide lines 
drawn for nailing a molding parallel to the 
floor and a ramp, a line is being plumbed 
on the wall for use as a guide in cutting the 
joint. After you have jotted down your an- 
swers, turn the page upside down to compare 
them with the correct ones given below. 
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Adjustable Length Gauge Is Bolted on End of Miter Box 


MAKE the bar of this miter-box gauge 
any desired length and attach it to the end 
of a steel box with a bolt passed through 
a drilled hole. A block will support the far 
end. If a wooden box is used, fit it with 
blocks for feet and extend the bar under the 
base where it can be screwed on. To set a 
stop, pass the lower carriage-bolt head 
through the bar and engage it with the 
T-slot in the base of the stop block, locking 
it with the wing nut. Then slip the stepped 
stop into place, slide it to the exact position, 
and tighten its wing nut. 

The hinged top of the stop blocks can be 
thrown back out of the way to permit sever- 
al cuts in a piece of stock, such as those 
in sawing dadoes, to be duplicated quickly 
in other pieces.—E. M. L. 
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DIOGENES 
THE DONKEY 


Fun for Whittling Fans 


ISPLAYING disgruntled digni- 
ty, Diogenes the Donkey is an 

interesting jackknife project. His 

cart makes a fine plant holder. 

‘Transfer his side view to a 1! 
by 314” by 4” block of soft, clo: 
grained wood. Saw this out; then 
drill a series of holes between 
each pair of legs and between the 
ears. This is to make the removal 
of the surplus wood at these spots 
comparatively easy matter. 

Using a sharp knife and turn- 
ing the work often, rough out the 
entire piece. Do not attempt fine 
details: Diogenes has more char- 
acter and expression if elaborate 
finish is eliminated. Merely sand 
him down lightly; then apply a 
coat of varnish. 

‘The eyes are white map tacks 
with pupils painted on in black, 
the hoofs are black, and the in- 
side of the mouth and the nostrils 
is flaming red. 

Make the cart of %4” plywood. 
‘The axles are nails, driven through 
the wheel centers into the cart 
bottom. The shafts are glued into 
holes in the front of the cart and 
are fastened to Diogenes with 
small nails. Finish the cart with 
paint or shellac for any desired 
color scheme.—ELMA WALTNER. 
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Although ony type of plant may be displayed in Dioge 
cart, a tiny clay pot holding a cargo of cactus 
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Furniture for Little Folk 


ESIGNED for children up to 10 years 
D old, these pieces are made from fir 

flooring of standard width. All tongues 
and grooves on exposed edges are planed off. 
For each pair of chair and table legs, cut 
four pieces of flooring. Extend the back 
piece on each pair of chair legs up as posts 
to take two back slats. Fasten %” by 2” 
cleats to each set. Install a %” by 6” 
stretcher between the pairs of legs, resting 
it on the lower cleats. Use 4%” hardwood 
for the chair seat. 

Make the table top in three sections: a 
stationary center part and two hinged drop 
leaves. For the center section, use three 
lengths of flooring, and for each leaf, use 
two lengths. Cleat each section on its un- 
derside, leaving room so the cleats on the 
drop leaves will not bind when the leaves 
are lowered. The leaf support is %” by 2” 
hardwood, pivoted on a screw run through 
its center into the middle cleat of the top. 

‘The peasant design is painted in bright 
colors over a base coat of varnish. A sec- 
ond coat of varnish over the design fixes and 
protects the paint. Keep pieces well waxed 
to preserve the design.—F. W. 


Kiddies will love this peosont chair ond table 
set of simple design, construction, and decoration 


All necessary except the width of the 
table to ig fixed by the size of material 
sed, wih be found fa the drawiags shown below 


/} | CLEATS 
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CORNERS 


¥ax6" STRETCHER 
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END VIEW . 
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By 
Myron Fleishman 


IMPLE and handsome in ap- 
pearance, this new game is 
easy to build and easy to play. 
Draw a straight line from each 
upper corner of the %” card- 
board playing surface to its op- 
posite lower corner. The point 
of intersection of these two lines 
is the center of the surface. Us- 
ing this center, scribe two cir- 
cles, one 3” in diameter and the 
other 10%4" in diameter. Draw 
a vertical line and a horizontal 
line through the center. At the 
eight points where these lines 
and the two diagonals intersect 
the larger circle, tack cardboard 
disks and countersunk pegs. Add 
fencing around the edge. As- 
semble the playing ring as 
shown. Finish in poster colors. 
To play, place a %” marble 
on each of the countersunk pegs. 
Grasp the playing ring by its 
knob, hold it in the center cir- 
ele, and spin it. For each peg 
from which a marble is knocked, 
credit yourself with the amount 
shown. If the ring falls over a 
peg, double your score for that 
peg. Each player spins three 
times. Highest score wins! 


COUNTERSINK i iF 
1M NX gouT eventy FIND CentER 7] 
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abc ieee \ SPACED BWISIONS By DIAGONALS / 
Y ra 
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Decorations Add Individuality 
to Canoeists’ Paddle Blades 


ESIGNS applied to canoe paddles with 

marine paint are attractive and pre- 

vent disputes over their ownership. 
‘A few suggested decorations are illustrated 
below. From left to right: the first, done in 
red and black, is the Northwest Coast 
Indian tribe's stylized conception of a whale; 
the second is a floral design, taken from 
the Chippewas; the third, an owl, indicates 
wisdom; the fourth, a fish, is obviously 
closely related to water activities; the fifth, 
a thunderbird done in red and yellow, is the 
Indian's sacred bearer of happiness; and 


the sixth, a red lightning arrow and a dark- 
blue bear paw, means speed and strength. 

Your monogram, or that of your camp, 
may be applied in red, green, blue, or black 
to the reverse side of each paddle, 

‘The paddle rack shown at the right is 
made by setting short lengths of branches 
into a piece of two-by-four, and nailing the 
plank to two upright poles—Gray W 


Candle for Campers Is Self-Timing and Self-Extinguishing 


ONE of the greatest dangers in the forest is that of 
fire. The more obvious potential sources of conflagration 
include the candle used for lighting purposes. Too often 
such a candle will be left lighted and free to burn down 
to its holder while the camper wanders off or falls asleep. 
Besides being dangerous, such a habit is wasteful. It 
may be overcome by setting the candle in the partially 
open top of a used tin can, as shown at the left: When 
so mounted, it will burn only to the bent-up can cover. 
Upon reaching this point, it will slide down into the can 
and, in a moment or so, will go out—C. BARTEL. 
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All-Wood Swing for Children Has Seat with Sides and Back 


HERE is play-yard equipment 
that will delight small chil- 
dren. The swing is made en- 
tirely of 1” by 2” pine with the 
exception of three maple dow- 
els and the boards forming the 
seat sides. A strap may be 
added at the front, if desired, 
as an extra safeguard 

Use %” dowels to join the 
slanting uprights just above 
the ground, and a 1” dowel at 
the top, waxing the last well at 
the bearing surfaces. Bore the 
pivot holes at some distance 
from the ends of the swinging 
pieces to allow for wear, and 
Put a screw through the edge 
of each fixed member to keep 
the dowels from turning or com- 
ing out.—WILLIAM FREEMAN. 


Folding Minnow Net Is Made 
from Old Umbrella Frame 


‘Mosquito netting on the frame of a dis- 
carded umbrella will provide an easily 
handled minnow net. Use one large piece of 
netting or several small pieces. In either 
case, sew the netting to the ribs with a roll- 
ing ‘stitch, using linen thread, and finish 
with stitches through the eye at the end of 
each rib, Heavy cord from near the ends of 
the ribs to the handle will add strength to 
this convenient net.—H. W. Swore. 


FASTENED BY 
WOOD SCREW 


Simple Rack for Fishing Rods 


ORDINARY wooden clothespins screwed to 
a light board backing, as shown above, will 
make a serviceable rack for hanging fish- 
ing rods upright both during the summer 
and at the end of the season. Drive counter- 
sunk screws through the back first, and 
then screw the previously bored pins onto 
the screws. Use screws long enough to ex- 
tend into the pins for about 1”, but not so 
thick as to cause any danger of splitting 
the wood.—WALTER E, HOFFMANN, 


182 


—— BEEEER PRODUCTION AIDS —— 


FINE PLASTIC PELLETS are used in sand- 
blasting machines by the Army Air Forces 
to remove carbon from airplane-piston walls 
and grooves without damaging the metal. 
‘These tiny pellets also polish the metal 
without abrading it. Made by the Tennessee 
Eastman Corporation, of Kingsport, Tenn., 
they resemble pellets regularly supplied to 
the molding industry except for their small- 
er size. They are tough enough to withstand 
the force of blasting and can be used over 
and over again,—ANbREW M. LAVISH. 


This is the type of 
granulated plastic 
pellets used by the 
Army Air For 

clean piston 


Carbon blosting is 
done 10 wall in the 
Army that equipment 
is being installed 
by civilian cirlines 


| 
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FOR HOLDING WORK OF AN IRREGULAR SHAPE, the 
bench clamp shown below is slipped into a hole in the 
bench and the screw is tightened. When not in use, it can 
be quickly removed, leaving the bench top clear and free 
from obstruction. The clamp in the photo and drawing be- 
low was designed by Sylvester C. Bohe, senior carpenter in 
the U. 8. Bureau of Reclamation shops in Denver, Colo. 


THIS LATHE LENGTH GAUGE consists 
simply of a steel pointer riding on the saddle 
and an etched steel rule attached to the 
headstock casting and to a brace mounted 
on the lathe bed. ‘Two types of pointers are 
shown, one for duplicate work to be used 
with one or more stop gauges. Control, how- 
ever, is visual rather than automatic. 

At the Capitol Tool and Engineering plant 
in Columbus, Ohio, where it has now been 
installed on all lathes, the gauge has cut 
waste to two percent, especially by enabling 
operators to check on the tendency of work 
to slip in the chuck. The easily made device 
is useful in the home workshop as well as 
ina plant.—E. W. Ross. 


WELDING is done efficiently 
if the torch is clamped in an 
ordinary hinge, as shown 
above, so the nozzle can be 
kept a definite distance from 
the work. The simple device 
is especially helpful when 
it is necessary to weld a long 
seam neatly.—R. E. 
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DRILLING AND 


OPERATIONS 


ALVE bodies of the type shown here 
need little exterior machining aside from 
that on the flange faces that will form pres- 
sure seals. Bolt holes, however, must be 
drilled in the flanges, and the surface around 
the holes is spot-faced on the underside of 


IN FINISHING 


b calls for the drilling of 
the top flange and 
All 


1 This yolverbody 
16 holes %" in di 

10 holes 4" 
holes are to be spot-faced on the underside 


diameter in the other two. 


SPOT-FACING 
A CAST-STEEL VALVE BODY 


the flanges so nuts can be drawn up tight on 
the bolts. The accompanying photos show 
the procedure. They are from a movie pro- 
duced by the U. S. Office of Education and 
distributed by Castle Films to aid in t1 

ing workers in American war industries. 


2 lome the work lightly toon angle plate on 
the drillepress toble and level the flonge 

ha jock on each side; then draw up the clamps 
fight ond enlarge drill centers with o center punch 
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3 Each hole is scribed with dividers set for the 
radius, Prick-punch marks ot four 

to guid 
ole that helps stort 


the circumference se 
the enlarged central 


Since the work i for drilling the top 
fit the %" drill ino friction chuck 
yt that matches the drill shank. 


Set the feed 
for the recommended fe 
the gears af the base and 
ated ratio to run the 


1 on the drill head 
dof 014": then sot 
the drill head at the 

le ot 333 r.p.m. 
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4 The rodiol arm is unclamped ot the column ond 
ho power-driven screw to a height 

using 9, short drill” Ths, stance 

in place 


SPEEDS ano FEEDS 


ror 


HIGH SPEEDWDRILLS: 


CARBOR DRILLS WALF SPEED: 


L LUBRICATE WEUL 


ond feeds. For a ¥ 
speed should be 333 r.p. 014" per 
i me" 285 rpm. ot .014’ 


Loosen the drill head on the rodial arm, ond 
swing both the head and orm until the drill 

centered above one of the center hol 

then ready to test the position. [Turn the page] 


Dill with the hand 
part of the point to sink into the metal; then 
check to be sure the drill is centerech Above, a 
cape chisel is used to drift an off-centered hole 


TL Once, dil is properly contored, advance 

it to the work by hand feed; then engage the 
spindle clutch ond the automatic or power feed, 
and drill the hole through, using @ cutting fluid 


Next, the holes must be spot-foced under the 
flange. Lower the radial arm by power to a 
hat lets the spot-focing bar penetrate the 
‘then drive the bar into the spindle socket 


13 
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just for enough for 


1 Drifting, consists of chipping on the side, to 
which the drill must be drawn. Try the drill 
egain, taking core not to let the groove break it. 
A perfect hole cuts halfway into all punch marks 


“ 


12 Reite the drill, unclamp the drill head, and 
loosen the column clamps so the drill can be 
swung over for the next hole. Center the drill 
as before and complete all holes in 


liometer of the spot fac 
1", choose a tool that _m 
cutting edges, which or 
te corners. Cheek. with o. rule 
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16 Etaege, the spindle clutch ond feed the tool 
into the work by hand, tating a fairly deep 
first cut to penetrate the scale without dulling 
the tool. Feed carefully for the remaining culs 


e flange for thickness 
ipers set ath", This dimension i 
critical, but do not make the spot face too 
because this will weaken the flange at that p 


ing 1 With the spot face at correct depth, set the 

automatic stop to disengage the clutch when 
the spindle has advanced the set distance. Thus, 
thickness need not be checked for the other holes 


not 


19 Heve the drill head ond orm simultaneously ay Here i the fished flonge with spot faces 

ert and center the bar in succeeding that let the nuts be drawn up tight in spite 
holes. Use the hand feed for the frst cut inte of an uneven surface on the costing. To complete 
the scale and the power feed for remaining cuts the job, drill ond spot-face the other two flanges 
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—NEW SHOP IDEAS: 


TAPER-SHANK DRILL SLEEVES make ex- 
cellent replacements for damaged reducing 
sleeves in lathe headstock spindles if cut to 
a length that permits easy removal of a 
lathe center. Slip a drill sleeve on a tapered 
drill shank, chuck the drill and support the 
sleeve with the tailstock center, as in the 


NONSWIVELING CASTERS, mounted in 
the floor of a truck or other place where 
pipes are loaded, will enable one man to 
handle long sections with little trouble. 
Bore two holes in the floor, as shown above, 
having them at an angle so the casters lean 
toward each other—R. E. 


MAKING A CATHEAD for use with a lathe 
steady rest in supporting work of other 
than round shape is itself a simple lathe 
operation. All that is needed is a short 
length of pipe drilled and tapped for four 
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photo at left above, and cut off with a part- 


ing tool. After discarding the unwanted 
end, move the tailstock center up to sup- 
port the end of the chucked drill, turn the 
small end of the sleeve square and smooth, 
and finish by chamfering, as shown in the 
center photo.—C. W. W. 


HOLLOW-HEAD SETSCREWS can be re- 
moved in an emergency with a discarded 
file. Cut the tang off on the taper for a 
snug fit in the head, and twist the file with 
pliers. A three-cornered tang will fit into 
three of the six corners of the head, while a 
flat tang will fit into four—Joun E, WILLS, 


HoLLow-HoAD 


machine screws at each end. Since most 
pipe is rough and somewhat out of round, 
machine a smooth bearing surface at the 
center for the steady-rest jaws. The pipe 
may be attached to a piece of stock, as 
shown in the photo at 
the far left, and 
mounted between cen- 
ters, or simple chuck- 
ing may suffice. If a 
tool-post grinder is 
available, polish the 
bearing surface with 
it. When you make use 
of the cathead, do not 
tighten the screws too 
much.—J. M. AVERY. 
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ALIGNMENT OF LATHE CENTERS may be 
tested quickly with a wobbler bar that can 
be made simply by drilling a hole through 
a bar, as shown below, and countersinking 
both sides. Rotate the bar between centers 
by hand, testing the distance 
between its end and the face- 
plate at various points. Any 
misalignment of the centers 
will be evident at the end of 
the bar.—NaTHAN Bococn. 


RIGGING UP A WOOD BANDSAW for 
cutting metal can be done by substituting a 
worm and worm wheel for the original 
pulleys and using a steel-cutting blade. Se- 
lect a gear ratio to give a blade speed of 
about 120’ per minute. Mount the saw and 
motor on a steel plate, shimming the saw, 
if necessary, for a good mesh. A 1/6-hp. 
motor provided with a thrust bearing works 
satisfactorily.—J. C. MAGEE. 


STEPS IN INSERTING A COTTER PIN TO ANCHOR A CLEVIS JOINT 


| When a linking arm is put in a°elevis ond a 

clevis pin is inserted, the joint is made 
sofe with a cotter pin. ‘The steps illustrated 
tre opproved by the Dougles Alrereft Company 


3 Push the cotter pin through the hole until 
its head presses snugly against the clevis 

thee graep the ond of 

cotter pin with @ poir of 


Then, using diagonal cutters as shown, cut 
a small piece on a slant from the end of 
leg #0 the part that remains will reach a 
le more than halfway ‘around the clevis pin 


7 Next, the shorter leg of the cotter pin is 

pulled in the opposite direction around the 
shonk, cut off on a slant at the same distance, 
and likewise pressed tightly against the shank 
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2 With the, clevis pin in place, the, entire 

hole should just show. Use a cotter pin 
fitting the hole and turn its head so that this 
port is ot right angles to the clevis-pin axis 


rs have a firm hold 


Bei thot th 
ee See 
back in the hole, 
the shank of the 


B Thus, the cotter pin will form a perfect 

anchor for the clevis pin and will have no 
loose ends to catch on other parts. Two views 
of the completed cottering job are shown here 
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PARIS IN MINIATURE, a model of an old 
and picturesque quarter of that city, is com- 
plete down to the smallest detail. George 
Alexander, American artist and illustrator, 
spent six years of his spare time in its crea- 
tion. Completed in France and shipped to 
this country in 1940, it now is set up in Alex- 
ander’s Los Angeles studio, where the nos- 
talgic memories it inspires make it well 
worth the rather large space it occupies. 


Perfectly scaled down to table-top size is this 
model of a labyrinthine section of prewar Paris 


ts. 
tight, o vegetable 
display usurps a good part of the cobble 


THIS MODEL OF A 6" NAVAL GUN is a 
sample of the work turned out by British 
craftsmen between air-raid interruptions. 
It is 12” in over-all length (approximately 
%" to the foot), is set on a 4” square base 
plate, and has been built in such a way 


that it can actually fire .22-cal. bullets, A 
simple movement of the breech lever un- 
locks and withdraws the breech plug, which 
has an interrupted thread, and the gun 
mount revolves on a ball race. S. A. Walters 
made it of steel on a 5” lathe. 


6. 


ERE are photographs of nine ac- 

cessories used in lathe work. If you 
are familiar with lathes, you should be 
able to name most of them. Try it. 
Under each photo, in the space provided, 
write your answer; then turn the page 
upside down and check your accuracy. 


yoo “a08019 
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you Jamon “L —— PUNOL 407 29110 
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Photos courtesy South Bend Lathe Works 
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P FOR 'A%-20 HARDENED SETscREW > 


TAILSTOCK 
DIE HOLDER 


Socket Speeds Accurate 
Threading in a Lathe 


BY C. W. WOODSON 


ficult if the die is mounted in an ordi- 

nary stock. If, however, it is rigidly 

; mounted in the tailstock of a lathe and is 
square with the work, threads may be cut 

with sufficient accuracy of pitch for all ordi- 


own hand starting of a die is dif- 


nary purposes. Such a mounting, utilizing a 
special die holder that can be turned in your 
own lathe, is shown in use in the photograph 
at the left. 

‘The holder is made of 1%” diameter cold- 
rolled steel. Mount the steel between cen- 
ters and knurl for a distance of 2%” in from 
one end. Then chuck it and set up the steady 
rest to turn the knurled end to the shape 
shown and to drill a 14" diameter hole, 1%” 
deep, for fitting a Morse taper shank. From 
the end on which you have been working, 
measure off 2%" along the length of the 
work and, at this point, cut the stock off 
square. 

Laying this piece aside for a moment, 
turn the shank between centers with a taper 
attachment or the compound rest set at the 
proper angle for a No. 2 Morse taper. Then 
turn the shoulder to a driving fit and drive 
it tightly into the holder. 

Inserting the shank in the headstock 
spindle, drill and bore the holder to take a 
die. Here the fit should be snug enough to 
hold the tool without shake, but it should 
also be loose enough for easy removal of the 
die when a change of size is required. 

Finally, clamping the assembly in a drill- 
press vise, drill and tap the knurled holder 
for a \4"-20 setscrew. 

In use, pressure should be exerted to start 
the die by feeding with the tailstock hand- 
wheel. After the first few threads are 
formed, the tailstock may be unlocked and 
allowed to travel on the lathe ways, accu- 
rately guiding the die as the rest of the 
threads are cut. 

Although iron and brass may be worked 
without lubrication, plenty of oil of a suit- 
able kind should be used when threading 
steel. Use animal or vegetable oils, or a 
special threading oil made for this kind of 
work, to insure smooth cutting. 


] Kourl the steel holder stock for 
@ distance of 2/4" from the end 


2.Chuck to turn the end to shape 
ond to drill a 4" shank hole 


3 Set the shank in the headstock 
to bore the holder for the die 


Clamp the holder 
drill ond tap for a 


e ond 
tscrew 


The finished tailstock die holder 
along with some typical 


Coolant Systems for the Small Shop 


By WALTER 


ASEMENT shops where work is done 

in spare time can often get along with 

drill-press and lathe coolants applied 
manually, But shops on an eight-hour or 
longer schedule, no matter how small, re- 
quire some sort of automatic system if 
work is to be speeded and quotas are to be 
met. Such a system need not be expensive. 
A simple one for a drill press can be as- 
sembled from a 2-at. can, an old metal 
darkroom tray, an automobile-radiator drain 
cock, and some flexible metal tubing, as 
shown below. 

Fit the can with the drain cock and at- 
tach a piece of 14” gasoline line tubing 
bent so one end will almost touch the drill 
bit. A length of %4” pipe, run through a 
hole in the bottom of the can and soldered 
so its upper end is 115” to 2” below the top 
of the can, serves as an overflow pipe. 
Connect to the protruding lower end a 
length of flexible metal tubing to lead to 
the return system. 


Mounted on @ drill-press column, this 
coolant keeps cutting ‘fluid flowing 
‘on the bit ond work. A tray under the drill 
fable returns fluid to a bucket on the floor 


ravity 


GRAVITY TANK DAILL-PRESS COLUMN, 


i SHEET-METAL CLAMP 
Gre 
vatve 


FLEXIBLE 
‘OvERFLOW 
TURE 
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E. BURTON 


Hold the can to the drill-press column by 
a strip of sheet metal, a bolt, and a wing 
nut in such a way that gravity will permit 
a stream of cutting fluid to play on the bit 
and work. A nozzle on the end of the tube 
will keep the stream small. Mount the 
darkroom tray, 2” larger all around than 
the drill-press table, under the table to 
catch the coolant as it runs off and also 
to catch the overflow. A pipe bushing at 
one corner is connected to a flexible metal 
hose that leads to a bucket on the floor 
near the base of the drill press. Hand dip- 
ping from this reservoir refills the tank, 
which will hold enough coolant to last for 
a considerable time. 

When a larger volume of coolant is used, 
as on a lathe, a motor-driven circulation 
system is desirable. ‘The one illustrated on 
the following page is built around an old 
automobile oil pump mounted on a %” 
board cut to fit over the top of a 5-gal. 
oil drum. Cut openings in the top of the 


drum for the pump and output tube, and let 
the original hole take the return pipe. 

An electric motor of about 1/20 h.p., oper- 
ating at 1,750 r.p.m., drives the pump by 
means of a round leather belt and two pul- 
leys having a ratio of about 3% to 1. A 
motor designed for vertical operation is 
preferable, but one with a horizontal shaft 
may be mounted far enough from the pump 
to permit twisting the belt a quarter turn. 

The gravity tank, connected to the pump 
with 14” gas-line tubing, is similar to that 


1 12.2 wholly automatic coolant sys 
pump, mounted os shown, keeps the gravity tank filled 


2 Here 0 vertical motor operates the pump. U 
belting rather than rubber 


3A, sravity tank corti 
Its overflow pipe holds it rigidly to a wooden upright 


on the drill press. From it coolant flows 
through a petcock and bent tube to the 
work. Excess, including overflow from the 
tank, is caught by the lathe pan and es- 
capes through the conventional drain hole 
to a large bread pan bolted underneath. 
From there a length of 14" pipe carries it 
through the inlet hole to the pump tank. 
A screening arrangement keeps out chips. 
‘The pump may be operated at intervals by 
a foot switch, or a float-operated switch 
may be installed on the gravity tank. 


m, a discarded auto 


leather 
hurt it 


coolant to work in the lathe. 


jecouse oil won 


——-PHOIO IDEAS. 


YOUR DARK SLIDE, when removed to take 
a picture, may be conveniently clipped to 
the bottom of the camera, as shown below. 
A fair-sized paper clip, fastened to the tri- 
pod socket with a '"-20 bolt, will hold the 
slide in place. The bolt may easily be con- 
verted into a wing screw by soldering half 
a washer in the slot.—Lovis HocumaN 


ROLL FILM is easily started into a film- 
processing reel by the method illustrated 
below. After stripping off the paper leader, 
cut a 6” length from it and insert this piece 
in the spool slot. Using the strip as a guide 
surface, slide the end of the film into the 
groove. When the film is correctly started, 
remove the guide.—O. FLUHARTY. 


PAPER LEADER 
Parr WAY 
ROUND 
TANK SPOOL 


GLARE FROM A PHOTOFLOOD REFLECTOR can be 
eliminated by suspending a small tin-plate disk in front 
of the reflector bulb. To attach this simple diffuser, drill 
four holes through the disk—two an inch or so apart at 
the top and two, similarly spaced, at the bottom. Thread 
two lengths of wire through them, pull the wires taut, and 
secure the ends to a third wire that is drawn around the 


reflector beading.—HERMAN KLEIN. 


WASHING FILMS AND PRINTS in sea water will reduce 
the time that it takes to remove hypo, yet, if precautions 
a7 
and J. I. Crabtree, of the Kodak Research Laboratories, 
found that the salts in sea water dehydrate the gelatin in 
film, speeding the washing away of the hypo. To keep the 
image from fading—a tendency that is strong when a 
salt-water bath alone is used—finish up by washing the 
film in fresh water, thus removing the salts. 


are taken, will produce nonfading images. 
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UNIFORM LAYOUT is a desirable feature 
in albums of contact prints. To obtain it 
easily, make a cardboard stencil from which 
you can trace the layout for an entire page. 
"The cut-out rectangles should be 44” smaller 
than the prints so that the penciled guide 
lines will not show.—J. W. C. 


A POUCH held to the wrist by means of a 
watch strap is convenient for carrying 
small camera accessories such as filters and 
cable releases, The strap ends normally on 
the watch are joined with cord—R. 8. 


Eaton 
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New Process Yields Color Movies 


LL the vivid colors of nature can now 
reach the motion-picture screen in 
their myriad shades by way of an ordinary 
single-emulsion black-and-white panchro- 
matic film. Similarly, full-colored photo- 
graphs like those reproduced in the color 
section of this issue of POPULAR SCIENCE 
MONTHLY may be printed from the same 
panchromatic film that is wound through 
your own camera, This seeming paradox is 
achieved by means of a process that con- 
verts colors into groups of varying densi- 
ties of gray and then translates those grays 
back to the original colors again. 

‘As the result of long experimentation by 
Richard Thomas, an inventor whose labora- 
tory is in Hollywood, Calif., the new system 
makes it possible to show motion pictures 
in full color within hardly more than an 
hour or so after they have been taken. No 
special processing is required. The negative 
is developed in the ordinary manner, a posi- 
tive print is made and threaded into a stand- 
ard projector, and there follows the flash- 
ing of the scenes on the screen, 
all the tones appearing in their 
true natural colors. Of great 
importance to military intelli- 
gence, still pictures of enemy 
installations may be developed 
during a photographic recon- 
naissance flight and viewed by 
commanders in the field within 
a matter of minutes after the 
plane has landed, and in them 
the telltale colors of artificial 
camouflage can be easily dis- 
cerned against the known 
shades and tints laid down by 
nature. 

Unlike other color processes 
now in use for movies and 
stills, Thomascolor, as the new 
medium is called, employs no 
dyes or tints. Until the very 
instant the images leap from 
the projection machine, not 
one iota of color appears any- 
where along the line of its 
development. 

‘Though the process requires 
extremely close tolerances in 
the manufacture and assembly 
of its few, nonmoving units, 
and represents the solution of 
many exacting mathematical 
equations, anyone using a 
camera equipped with a Thom- 
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Richard Thomas, 
‘on a standard 35-1 
and stills token with ordinary fi 


ascolor lens can take movies or stills for 
colored reproduction regardless of previous 
experience in color photography. Such pic- 
tures are made as easily as black-and-white 
photographs. The sole difference in opera- 
tion is that one half of the Thomascolor lens 
is simply opened one full stop wider than 
the other half to compensate for loss of light 
transmitted by the optical system, This loss 
occurs chiefly in the filters. 

“The natural colors reproduced,” says the 
inventor, “are due entirely to accurate color 
filtering ‘and exposure in making the nega. 
tive, and to proper projection and superim- 
posing of the light flowing through the 
several filters which carries the picture to 
the screen.” 

What is it that takes place in this amaz- 
ing process, and exactly how do pictures 
filmed in black and white leave the pro- 
jector with all the colors visible during 
their filming? 

A camera fitted to take Thomascolor pic- 
tures resembles any other outwardly with 


jhe inventor, demonstrat olor lens mounted 
camera, By mean both movies 
Im ore reproduced in full color 


with Black-and-White Film 


GREEN 


_sounpteack Haur Light 95 Broken Up 
ye into Four Primary Colors 


ix the New Lens 


COLOR FILTERS PASS 
ONLY LIGHT RAYS OF 
DESIRED COLOR 


BRRRDan 


the exception that the optical system replac- 
ing the regular lens is slightly larger. That 
one difference is true for cameras taking 


either movies or stills. So little does the 
lens element add to the weight, however, 
that the one developed for use on a pro- 
fessional 35-mm. camera tips the scales at 
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FOUR IMAGES ore reproduced on a frame of 
standard film, each through a color filter 
edmitting only its own kind of light. When 
those black-and-white ‘ore. projected 
through * filters, the colors reappear 


only 8 oz. more than the regular lens. 

Within the Thomascolor lens element 
are two optical units that direct the 
light through a pair of tiny parallel 
lenses, one mounted on top of the other. 
‘The optical units bend some of the light 
at right angles so that all reaches the 
film plane from dead ahead. This is im- 
portant, for the filters—red, blue, green, 
and violet, the four primary colors of 
this system of color photography—are 
so mounted in a plate container directly 
in front of the film that each produces 
an image only one fourth the size of the 
frame. 

Each image, sent through a separate color 
filter, is recorded on the film in gray tones 
that correspond to the color values the fil- 
ter passes. The red filter transmits red light 
only, the blue admits blue, the green sends 
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photographic process. Shown above 
‘are 25 and 50-mm. Thomascolor len: 
mounted on the revolving turret of o 
16mm. movie camera, while is 
@ close-up of the Thomascolor lens 
that is used on a standard projector 


green through, and the violet passes violet. 
Because the light is transmitted through a 
single aperture at the lens opening, and thus 
the four quarters of the frame have a single 
viewpoint, parallax is prevented. This ex- 
plains why the four images, when properly 
superimposed on a screen, merge to become 
a single picture. 

As an example of how color is portrayed 
on the screen, take a movie sequence that 
has been filmed by the Thomascolor process 
on ordinary panchromatic film. It is de- 
veloped as is customary for this type of 
film, and a positive print is made. Then it 
goes to a standard projector for showing. 

Now for this projection, which is to be in 
color, filters duplicating both in color and 
thickness those used in taking the picture 
are placed between the lens elements. When 
the filters are in their proper positions and 
the projector is accurately focused, the im- 
ages become a single, overlapping picture at 
any desired distance. And, though each of 
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Two optical elements and two standard lense: 
icluded in the Thomascolor lens. The 
hough 
weighs only 8 oz. more. At 


W" in diameter, 
one shown ob 
larger than the standard lens, 
left, below, is a standord p 
@ Thomascolor lens for o pi 
size, and few adiustments ore req 


ore 
is for use on @ 35-mm, movi 


camera. 


while ot right i 
two are the sar 


the four segments transmits only one fourth 
of the light, they transmit together as much 
light as would a single unit made in the or- 
dinary way. Thus the screen is fully illumi- 
nated. 

‘The keys to Thomas's achievement may 
be found in the ability of his lens to refract 
light with accuracy by means of the optical 
units it contains and also to cut off the un- 
wanted colors in each filter. For years, toil- 
ing long hours in his laboratory, Thomas 
worked over his grinders and_ polishers, 
seeking a way to reduce chunks of heat-re- 
sistant optical glass to dimensions accurate 
within .000001”. At last, he found he could 
grind the glass optically to the required per- 
fect characteristics, 

Meanwhile, he had another problem, that 
of cutting hundreds of tiny quadrants from 
larger pieces of colored optical glass, which 
also was heat-resistant. These, when fin- 
ished, were to serve as the spectral filters. 
By the time-honored method of cut and try, 
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each measuring 


for interchanging them 


Thomas discovered at last how thick each 
filter must be to admit light of its own color 
and to admit practically none of any other 
color. Those thicknesses are: blue and vio- 
let, .112”; green, .115"; and red, 125”. Be- 
cause panchromatic film is especially sensi- 
tive to red, it was necessary to hold back 
some of the red rays by making this filter 
slightly heavier than would have otherwise 
been required. The filters that Thomas fi- 
nally made were so perfectly matched as to 
color that, when light is projected through 
all four onto a screen without passing 
through a film, the colors are recombined to 
produce a pure white light. 

Computing thicknesses of the filters rep- 
resents only part of the problem of filtering. 
‘The filters also had to be cut to proper size 
and to be accurately positioned in both the 
camera and the projector to within .0001”. 
In order to obtain exact registration of the 
four images on each frame of a 35-mm. 
movie film and proper over- 
lapping in the projector, each 
filter is cut exactly .322” by 
425", Pairs are separated 
.050" vertically, while a gap 
only .031” wide separates them 
horizontally. ‘This arrange- 
ment provides four identical 
16-mm. images on each frame 
of film. 

Because the fastest films 
may be used, great depth of 
focus is obtained. Still pictures 
have been shot on superpan- 
chromatic film as fast as 
1/1,000 second, No color cor- 
rection is required in sunlight 
or under the white light emit- 
ted by photographic lamps. Il- 
lustrative of the compactness 
of the color ead, Thomas has 
fitted 25-mm. and 50-mm. 
mounts to the revolving turret 
of a 16-mm. camera. Each 
yields four images approxi- 
mately 8 mm. wide on each 
frame. 

For military purposes, Thom- 
as has developed a still camera 
that takes a 5” by 7” negative. 
A special projector throws col- 
ored reproductions on a screen. 
By changing filter combina- 
tions, certain colors may be 
held back and others accentu- 
ated, thus enabling the viewer 
to spot enemy installations 
that are invisible to the eye 
and to other color processes. 

The new system of color 
photography, according to 
‘Thomas, will make it possible 
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for the amateur to take, develop, and pro- 
ject his own color movies, or to develop and 
print color stills, in either print or trans- 
parency form. In his own darkroom or in 
the darkened kitchen, and with no other 
equipment than that usually employed in 
the developing and printing of ordinary 
movie film or still-camera negatives, the 
amateur follows established procedures. A 
paper print from either a movie frame or a 
still negative can be made by the standard 
carbro and wash-off relief method. How- 
ever, matching the equipment to the average 
amateur's purse may have to await develop- 
ment of mass production. 

So revolutionary is Thomascolor that it 
has been awarded seven basic patents, Since 
there are no colors to fade, when registered 
on so-called indestructible film, these quar- 
ter-size images may well provide the means 
for future generations to study our life and 
times in full color. 


Still photos are taken with the camera shown above, in which the 
film is exposed through four filters. The viewer 

Below, grays 

but when printed through filters, merge into one full-color print 


on the top. 


the four separ 


took over Kisko. He quickly set up his camera and is shown taking mo 


the Fight, a cameroman hus snapped @ fellow Merlne fing at « Jopanese pillbot In the Gilbert Inlonds 


Action This 


On Tarawa: Above, @ Marine detachment is cought 
by the camera just os it is about to advance on a 
Japanese position. Below, the Marines charge in 
spread-out formation, carrying their guns in one 
hand and their entrenching shovels in the other 


Day as Seen 


ISKA, the Gilberts, the Marshalls, Kw 

jalein. What did these words mean to 
us two years ago? Practically nothing, 
What do they mean to us now? We recog- 
nize them as being the names of now 
familiar places where our armed forces 
have fought and are fighting. 

If someone mentions Tarawa to us, we 
can see in our mind’s eye a small sandy 
island where once stately palms nodded and 
swayed to the urging of gentle Pacific 
breezes, but where now only a few stark 
tree trunks, nearly denuded of fronds, are 
left standing over one of the war's bloodiest 
battlefields. 

Our mental image is so clear-cut, so well 
defined, partly because of the achievements 
of a group of unsung Americans: the com- 
bat photographers. 


Frank Filon, right, who took the Marine pictures 
reproduced here, hos been owarded a Pulitzer Pri 
for his work. With him is Capt. W. P. McCal 


In the midst of the battle for Tarawa, « front-line pnotegropher took the picture ot the left showing o 
Marine in the act of lobbing a hand grenade at the enemy. At the right, the photographer has recorded 
a scene in which doughboys of the 17th Infantry are routing Japanese from their dugout on Enubyj Island 


These men, with a disregard for personal 
safety as complete as that shown by the 
troops themselves, accompany combat units 
into the thick of battle, snapping shutters 
and grinding cranks as they go. 

A few outstanding their 
work, together with two pictures of th 
cameramen themselves, are reproduced on 
these pages. These photos have t ken 
rom the official files of the U.S. Navy 
Marine Corps, Army, and Coast Guard. 

In civilian life, some of the men responsi 
ble for these pictures worked as newspaper, 
magazine, and news-service photographers. 
Others were Hollywood cameramen, A few 
were amateurs whose hobby happily proved 
to be extremely useful to the war effort. Ni 
all are on active duty in the field with our 
fighting for 


examples of 


Afire and in distress after @ bombing attack by 
American planes, a Japanese freighter unhappily 
potes for on air-borne bottle-front photographer 


y Our Battle Cameramen 


Using @ flome-thrower, a Marine demolishes o Jap 
building on Namur Island in the Mershalls. Colow, 
Marines pick their way across swampy New B itain 
Islond to attack on enemy airfield, To get such 
photos, cameramen accompany troops to all fronts 


HOME EXPERIMENTS—EARIHN’sS 


|AGNETISM was first observed as a 

property of certain iron ores that at- 
tracted iron and steel. The term is derived 
from Magnesia, the country in Asia Minor 
where the ores were discovered. In the Mid- 
dle Ages, mariners discovered that a magnet 
which is floated on a chip of wood in water 
will be oriented in relation to the earth, 


since the earth is itself a gigantic magnet. 
Because only unlike poles attract each other, 
the earth’s north magnetic pole, which draws 
the north-seeking end of a compass, is from 
the standpoint of magnetism a south pole. 
Many aspects of the fascinating subject of 
magnetism can be investigated with sim- 
ple equipment in your own home, 


MAGNETITE, OR MAGNETIC IRON OXIDE, is the 
lodestone of the mariners—the strange mineral that 
attracted man’s attention to the whole subject of 
magnetism. That it exerts a definite magnetic at- 
traction may be proved as shown above. The needles 
in compasses that are placed near it will be pulled 
out of line; iron filings will cling to its surface. 


TO MAKE A COMPASS that is as good as the best 
that was known for centuries, use a small bar mag- 
net, a needle, and a bit of cork. Stroke the needle 
across the south pole of the magnet, starting at the 
eye and ending at the point. The polarity at the point 
will be opposite to that of the magnet. Put the needle 
on the cork and float it in water. The cork will re- 
volve until the needle points to the north. 
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SOME COMPASS NEEDLES, called 
dipping needles, are pivoted to 
swing in a vertical plane, They are 
used to determine latitude. If one 
is placed near the earth's north 
magnetic pole, it will assume a ver- 
tical position with its north-seeking 
pole downward. If it is moved 
away from the north pole, it will 
rotate toward a horizontal position 
until, at the equator, it is horizon- 
tal. Continuing southward, it will 
keep rotating until, at the south 
pole, it is once more perpendicular, 
but now with its north-seeking pole 
skyward. To prove this to your- 
self, draw a circle, as shown be- 
low, representing the earth. Place 
a bar magnet within the circle with 
the magnet’s south pole at the 
earth’s north pole. Move a compass 
from place to place around the edge 
of the earth and note how the 
needle rotates. 
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MAGNETISM AND THE COMPASS 


COMPASS VARIATION, 
the fact that at most places 
on earth a compass does not 
point true north, results be- 
cause the earth’s magnetic 
poles do not coincide with 
its axis poles. Actually they 
are more than 1,000 miles 
apart. By constructing a 
simple model of the earth, 
using an orange, a stick, 
two toothpicks, and three 
paper strips, as shown, you 
may readily see the com- 
pass needle’s variation from 
the true north and south at 
various points on the earth’s 
surface. The paper strip 
connecting the toothpick 
magnetic poles and the 
strips connecting the true 
axis poles can coincide in 
but two positions. 


MAGNETISM OF THE 
EARTH can be demonstrated 
with an fron rod, a compass, 
and a hammer. Hold the rod 
north and south and tilt it 
down toward the north at an 
angle of 55 to 75 deg. Now 
tap the upper end with a 
hammer. Test both ends b; 
bringing them alternately 
near one end of the compass 
needle. The rod will have 
polarity. Reverse the rod and 
tap it. The polarity will be 
reversed. Hold the rod east 
and west and tap it. It will 
lose its magnetism. Tapping 
the rod redistributes the mole- 
cules in accordance with the 
earth's magnetic field. 
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HERE IS A COMPASS made as de- 
scribed on the preceding page. The 
cork and needle are floating in a cup 
of water. Do not use a steel or an iron 
pan; instead, use a china or a glass 
vessel. If magnetized correctly, the 
needle point will turn to the north 
magnetic pole of the earth. No matter 
how often you swing it away, it will 
resume the same position. This impro- 
vised compass may be used, instead of 
a manufactured one, for some of the 
experiments that are described on this 
and the facing page. 


—_——— MAGIC WOU CAN MAKE 
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NAMING THE UNSEEN is always a good 
trick, and an entertaining variation is done 
with Do, Re, and Mi—three toy mummies 
that look exactly alike. Have one of them 
placed within a small covered coffin when 
your back is turned. Then about face, and 
name the mummy that has been concealed. 
Your clue is simple. Do is weighted at his 
head, Re at his feet, and Mi is not weighted 
at all. The bottom surface of the coffin is 


DIFFERENTLY COLORED DOWELS hung on 
a wooden rack are simple enough equipment 
for a really fine trick. When performing, 
hold your hands behind you. Have some 
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OVER cOFEIN 


planed slightly at both ends, leaving about 
1,” as a level spot at the center. Thus, the 
balance of the coffin reveals the identity of 
the mummy within. 

The figures are carved from wood %” 
thick, and fit into a coffin chiseled out to a 
depth of 13", Iron rods cut from bolts serve 
weights. They must be concealed care- 
fully. Wedge them in tightly with tooth- 
picks, putty the holes, and paint over them. 


CHALLENGE YOUR FRIENDS 
to cut a cross from a piece of 
paper with one slice of the 
shears—then show them how it's 
done. Success of the stunt de- 
pends on two things: the shape 
of the paper and the way it is 
folded. Use a piece about twice 
as long as it is wide, and fold it 
as shown in the four steps at the 
left. When the paper has as- 
sumed the shape that is seen in 
view No. 5, cut it lengthwise 
through the middle. 


one give you one of the dowels, the object 
being for you to name its color. Of course, 
the dowels look and feel just alike. How- 
ever, the screw eyes at either end are at- 
tached differently. Some are 
screwed in with wax and turn 
easily, some are hand tight, 
others are glued in place and 
won't turn at all. You must 
work out a combination for 
each color and memorize it. 
For example, the red dowel 
may have one hand-tight and 
one fixed screw eye. Use %" 
dowels and 4" screw eyes. 
Hang them on toothpicks in- 
serted %" apart-on the up- 
rights of the rack. 
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TUBULAR-PLYWOOD RADIO MASTS designed by the 
U. S. Army Signal Corps are among the first equipment 
flown onto captured airfields. ‘These 4” diameter masts, 
much lighter than solid wood or metal, are 50° and 75’ 
in height and consist of several 11° sections plus a 
top section slightly under 5’. The tubes are thin hard- 
wood veneers welded with plastics into %” thick walls. 
They are assembled on the ground with plywood cou- 
plings, set into a hinged metal socket, and raised by a 
boom. Once erected, a mast is braced by guy wires held 
by long pegs in firm ground or spiral pegs in loose soil. 


COUNTING REVOLUTIONS a motor arma- 
ture makes after current has been cut off 
and a brake applied has been accomplished 


with an electronic phototube connected 
with an oscillograph galvanometer. In the 
experiment, conducted at the Bridgeport 


Works Laboratory of the General Electric 
Company, a tiny mirror was glued to the 
armature shaft to reflect a beam at each 
revolution. The galvanometer deflections 
are recorded on film and can be counted. 
Each represents one shaft revolution, 


THIS DEMONSTRATOR PANEL is a sche- 
matic representation of a superheterodyne 
receiver and actually operates. The parts 
are mounted in view adjacent to their 
schematic positions on the panel. Multiple 
snap connectors permit opening of each 
coil, condenser, or resistor to simulate ac- 
tual conditions in defective receivers. Cir- 
cuits are in four colors for easy tracing. 
‘The panel was developed by the Lafayette 
Radio Corporation, of Chicago. 
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Each of these air-cooled modulator tubes has a 50,000-watt output 


How Sounds Picked Up by the Microphone 
Are Impressed Upon the Space-Spanning 


Carrier Waves That Made Radio Possible 
By JOHN W. CAMPBELL, JR. 


ITHOUT modulation—the process 


of impressing meaningful varia- 
tions on a carrier wave—we might 
still be in the days of wireless telegraphy. 
High-frequency radiations have the peculiar 
property of spanning space without conven- 
tional electrical conductors. By themselves, 
however, they have only a limited communi- 
cations value; they can send a signal by 
what might be called the turn-it-on, turn-it- 
off method, that is, by code. Even this, as 
shown in the drawing on the facing page, is 
an elementary form of modulation. 
To give radio a real voice, engineers have 
ingeniously combined two forms of electric- 
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ity into a hybrid. Since the 
early days of the telephone, it 
has been possible to translate 
sounds into varying electrical 
currents, send them along 
wires, and then retranslate 
these currents into sounds. 
What modulation does is to 
superimpose on the space- 
spanning R. F. waves the com- 
plex patterns of sound-giving 
ALF. waves. One kind of wave 
travels without wires but of 
itself carries no meaning, the 
other reproduces sounds but 
ordinarily requires wires—and 
together they make radio pos- 
sible, 

The current passing through 
a microphone, though constant- 
ly varying in strength, is not 
discontinuous. The R.F. car- 
rier wave therefore can’t be 
interrupted; instead it must be 
varied in exact accordance 
with the A.F, impulses that 
represent speech and music. 
Fig. 1 shows how this is done 
by amplitude modulation. The 
carrier wave has a constant 
frequency, but its amplitude is 
varied from instant to instant 
by the A.F, signal, What ap- 
pears as the outline of the 
wave form is an accurate rep- 
resentation of the impressed 
audio frequency. Another meth- 
od, frequency modulation, is 
shown diagrammatically in Fig. 
2. Here there is no variation 
in the amplitude (strength) 
of the carrier wave; instead, 
the message-carrying changes 
are in the frequency of the R.F. signal. 

In a vacuum tube a small change in grid 
voltage causes a great change in plate out- 
put, so that modulating a transmitter might 
seem to be a simple matter. All that would 
apparently be necessary would be to feed 
AF. signals from the microphone to the 
grid of an RF. amplifier tube. Actually, this 
would be an extremely inefficient way to de- 
sign a transmitter. To understand why this 
is so, it is necessary to examine for a mo- 
ment the kinds of transmitter amplifiers 
commonly used, and their special character- 
istics. 

‘Vacuum-tube amplifiers may be of several 
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RADIO ITS VOICE 


different types, of which the commonest are 
designated Classes A, B, and C. Figure 4 
shows the sine wave and circuit of Class A 
amplification, as achieved by two tubes ar- 
ranged in push-pull. 

‘The latter term, incidentally, describes a 
method of pairing tubes to produce approxi- 
mately twice the maximum plate-current 
swing that either could produce by itself. 
Push-pull is a useful arrangement—fre- 
quently it is the swing of plate current, not 
its amount, which is valuable—and it is 
often employed in Class A, and always in 
Classes B and C. 

Returning to Fig. 4, it can be seen that 
there are several important characteristics 
of Class A amplification. One is that the 
grid draws no actual current from preceding 
stages; it requires only a potential, or volt- 
age. The second is that the grid signal may 
not exceed the grid bias without causing dis- 
tortion. And the third characteristic is that 
a substantial plate current passes even when 
no signal is impressed on the grid. 

Because of this last fact, Class A does not 
afford the maximum swing of which the 
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tube or tubes are capable. A greater range 
between the no-signal current and the maxi- 
mum-signal current can be obtained by ap- 
plying so much grid bias that the tube 
passes almost no current when no signal is 
present, and by permitting the signal to ex- 
ceed the grid bias. The result is Class B 
amplification (Fig. 5). 

In Class B the grid draws current when 
the signal voltage exceeds the bias, and one 
or the other of the tubes (Class B is used 
only in push-pull) is always conducting. The 
circuit is so arranged that the signal volt- 
age is inverted before reaching one of the 
tubes; after one tube follows its half of the 
signal and then cuts off, the other begins 
conducting. Class B uses tubes far more 
efficiently than Class A; a pair of 6L6's, for 
instance, will yield about 55 watts of audio 
power in Class B, compared to about 30 
watts in Class A. 

Class C amplification (Fig. 6) carries the 
same idea a step farther. Here the grid bias 
is made nearly twice the value necessary to 
cut off the plate current, and a grid signal 
which is twice that value is applied. The 
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DISCONTINUITY MODULATION (CODE) 
"AMPLITUDE, CONSTANT FREQUENCY, & 


INTERMITTENT WAVE 


grid is driven so far positive that every 
electron the cathode can release is sucked 
across the tube. In fact, at the peak of the 
signal, plate current is actually decreased 
for an instant because the highly positive 
grid absorbs a respectable fraction of the 
electrons emitted by the cathode. 

Class C amplifiers produce a very ragged 
output because of this dip in plate current, 
and because, due to the high grid bias, the 
plate current is wholly cut off in both tubes 
during an appreciable part of the cycle. Al- 
though Class C is the most efficient method 
of power amplification in use—the pair of 
6L6's already mentioned would give over 90 


watts of R.F. output—its raggedness limits 
it to RF. amplifiers in transmitters, where 
the resonant tank circuit, like the flywheel 
of a one-cylinder gas engine, helps smooth 
out the periodic surges of energy. 

Earlier, it was mentioned that the most 
obvious way to modulate a transmitter 
would seem to be to apply the signal to the 
grid of an R.F. amplifier tube. The reason 
why this isn't done is now apparent: the 
output of Class C is so rough that the trans- 
mitted signal would be badly distorted. Yet 
a transmitter in which modulation could be 
applied at the grid isn’t the answer, since it 
would require for undistorted output the use 
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of Class A or at best Class B amplifiers in 
R.F. stages—an uneconomical way to ob- 
tain a powerful carrier wave. 

Fortunately, the output of a tube can be 
varied by controlling any of the electrode 
voltages—grid, cathode, or plate. In most 
amplitude-modulation transmitters, accord- 
ingly, the A.F. is impressed on the plate of 
the final Class C amplifier. It is not affected 
by the tank circuit employed to smooth out 
the Class C output, since A.F. is unchanged 
in a circuit resonant at radio frequencies. 
From the viewpoint of power required, mod- 
ulation at the plate is a far cry from grid 
control, It takes about half as much as the 
actual output itself to modulate a transmit- 
ter in this manner—say, 25,000 watts of A.F. 
energy to modulate a 50,000-watt R.F. out- 
put. ‘The extra power required for modula- 
tion at the plate is not wasted, since in 
actual practice it adds to the strength of the 
carrier wave. 

Frequency modulation is a different and in 
some ways a simpler matter. The A.F. im- 
pulses are applied to the original oscillator 
that generates the radio frequency, and only 
a small amount of power is required. (The 
reason A.F. can be applied at this point, 
rather than on the plate of the final Class C 
amplifier, is that the amplitude does not 
have to be changed, but only the frequency.) 

Two principles are ingeniously used in 
achieving frequency modulation. In a res- 
onant circuit, the current in the inductance 
lags the voltage by 90 deg., and a vacuum 
tube coupled to the circuit is also capable of 
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FREQUENCY MODULATION 
(REACTANCE MODULATOR) 


producing a current that lags the voltage by 
90 deg. The tube can therefore act in the 
tuned circuit exactly as an inductance 
would. In practice, a polygrid tube is used, 
with the lagging current established by the 
first grid and the amplitude of the current 
controlled by the second. Thus if A.F. is fed 
to the second grid, the amount of lagging 
current varies with the audio signal, Since 
the effect in the tuned circuit is as though 
the inductance were being varied, the oscil- 
lator frequency will faithfully follow the 
audio signal. 
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ELIMINATING SPEAKER HUM 


Servicing Your Radio 


ESIDUAL or “field” hum in a small 
speaker is caused by ripple voltage on 
the field winding. In an automobile receiver 
it comes from the transients on the field- 
supply line caused by the vibrator in the 
power supply. This hum cannot be filtered, 
and although in some cases it may be pos- 
sible to readjust the “hum-bucking” coil 
that is wired in series with the voice coil, it 
may be more convenient to smooth the field 
ripple in the following manner: 

‘Wind a number of turns of heavy, tinned 
wire about the field coil. The size of the 
wire is not important except that it should 
be as large as is convenient to handle. Put 
on as many turns as possible, being careful 
not to break through the paper insulation 
that covers the field coil, as this may cause 
a field short. It is not necessary to insulate 


the auxiliary coil from the frame of the 
speaker (Fig. 1). Solder the turns to- 
gether, as shown in Fig. 2, thus creating an 
effective single shorted turn (Fig. 3). 

This shorted turn acts as a shading ring, 
which decreases the inductance of the field 
while increasing its reluctance. It behaves 
similarly to a shorted turn in a power trans- 
former and tends to resist the collapse of a 
magnetic field as the ripple current passes 
through a cycle. This maintenance of a 
constant field will reduce ripple hum, and 
the lower the resistance of the shorted turn, 
the less the fluctuation of the field current 
will be observed. 

‘The method is not a cure-all, nor a substi- 
tute for filtering. Although it works on an 
automobile speaker as well as on a home 
set, the effect is more noticeable on the 
bench than when the speaker is back in the 
car.—GEorce O. SMITH. 


Homemade Tuning Wand Helps in Aligning Receiver Oscillator 
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IN RECEIVERS where the oscillator and 
RF. coils are not readily accessible for in- 
serting a tuning wand, a strip of photo- 
graphic film, old pyralin dial, celluloid, or 
similar material will serve handily. It 
should be thin enough to pass between rotor 
and stator plates without bending them. 

When alignment is considered good, in- 
sert the strip between the plates of the an- 
tenna and RF. section. If response increas- 
es, the antenna and R.F. tuning is high, and 
the padding condenser should be decreased. 
Should response fall off immediately, insert 
14” of the strip in the oscillator section and 
turn the gang condenser to full resonance. 
If this gives more output, the oscillator tun- 
ing is high, and the padder should be in- 
creased slightly.—G. O. S. 


POPULAR SCIENCE 


Is Enemy Radio Equal to Ours? 


CAPTURED GERMAN SETS, THOUGH GOOD, ARE BEHIND 
OURS, WHILE JAP EQUIPMENT DATES BACK TO 1930 


Above is a German superheterodyne tank recs 
has a range of 27.2 to 33.4 megacycles, and u 
dynamotor that draws 4 omps. from a 12-volt bat 


AUGUST, 1954 


. S. ARMY Signal Corps representa- 

tives have had the opportunity to 
study and test a wealth of captured Ger- 
man and Japanese radio equipment, The 
results of their investigations are of real 
interest to all radio listeners and espe- 
cially to hams. 

In general, they have found German 
sets to be five years behind our own and 
Japanese design and construction to be 
nearly 15 years old when judged by our 
own standards. 

‘The German sets are well built, but 
lack waterproofing and dustproofing. 
‘They suffer from obviously critical short- 
ages of steel, copper, zinc, mica, quartz, 
and phenolic resin, Copper and copper 
alloys are used solely for contact springs, 
terminals, and other pieces in which low 
resistance is a prime requisite. When 
mica is used, it is usually brown and 
definitely of an inferior grade. 

Despite the shortage of quartz, it is 
employed in an interesting manner in one 
German transmitter. This set has a fre- 
quency-calibration checking device that 
consists of a tiny bar of quartz in a gas- 
filled glass container. When the crystal 
is excited at its resonant frequency, the 
gas lights up. If this glow does not ap- 
pear at a pre-established reference point, 


German 5-watt tank transmitter. A self-oxcited 
oscillator with a single-tube final amplifier, 
operating on 12 volts with a drain of 7.2 amp. 


Below, the German dynamotor that supplies power 
to the tank transmitter. It turns at 3,000 r.p.m, 
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the trimming condensers are manipulated 
until it doe 

‘The shortage of phenolic resin is most ap- 
parent when laminated-plastic resistor and 
condenser mounting strips are used. Be- 
cause the bond applied between the lamina- 
tions is not waterproof, as is phenolic resin, 
the laminations separate when damp. 

Aluminum and magnesium alloys, nickel, 
and tin are used extensively. Plywood and 
hard fiberboard, covered on both sides with 
thin sheets of metal, usually aluminum, are 
utilized for panels, side walls, and covers. 

Instead of mica in ordinary condensers, a 
resin-impregnated paper is used; in com. 
pression-type trimming condensers, a sil- 
vered ceramic material is employed. 

Tube shields are made of various ma- 
terials. The best of them are constructed of 
extruded aluminum or hot-worked mag- 
nesium. Others consist of a molded sub- 
stance on which a thin layer of metal has 
been sprayed. The worst-protected tubes 
have shields that are simply layers of metal 
sprayed directly on the tubes themselves. 

All the parts are marked with terminal 
numbers to facilitate replacement. The wir- 
ing is small and neatly cabled. Dials are 
well machined and accurate. There is little 
backlash. All the sets are designed for mass 
production. 

Many of the parts used in Japanese sets 
are copies of equipment sold on the Ameri- 
can distress markets back in 1930. Their 
nonwatertight cabinets have frames made 
of wood. The coil frames are also wood, or 
molded mud, even in equipment operating 
up to 90 megacycles. Most of the trans- 
formers are unpotted. Crystals, however, 
are usually well designed. They are accur- 
ately ground and are set in carefully molded 
holders. Nameplates are often made of 
sheet ivory with the lettering cut and black- 
ened in the conventional manner. 


it weighs only 103 pounds and delivers 914 watts 


ction finder and intercept receiver. Range: 
100 40 2,000 ke. Employing a heterodyne detector, 
three stages of R.F. amplification, ond two stages 
‘of audio amplification, it is comparable to the 
‘American sets of the 1925 to 1930 period. The loop 
antenna consists of six unshielded turns ond has 
approximately 18 4q. ft. of projected surface area 


Italion pedal generator, called Lawn Chair Mark | 
sans. It is dri two bicycle pedals 
in the canvas chair 
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Starter Repair for Induction Motor 


INDUCTION motors equipped with throw-out mec’ia- 
nisms of the type shown at the left will not start them- 
selves when the two semicircular sliding plates become 
so badly worn that they no longer make contact with 
the split ring mounted on the end plate. Irregular 
starting may also show that the plates are worn. 

‘This can be remedied by removing the sliding plates 
and filing the bolt slots longer at the outer ends, as 
shown at the left below. It may be necessary also to file 
a little from the tips. In some cases, turning the plates 
over to utilize the unworn edges is desirable.—W. E. B. 


Nail Clippers Used in Stripping Wire 


SMALL semicircular notches 
filed or ground in the jaws will 
convert a pair of discarded nail 
clippers into a handy tool for 
stripping insulated or enameled 
wire. Vary the size of the notches 
for wires of different gauge. Use 
care to avoid nicking the wire. 


Pump Motor Adapted for Shop Use 


Motors of about 1/3 hp., designed to run on 115 
or 230-volt single-phase A.C., can often be pur- 
chased from dealers in used gasoline-pump equip- 
ment, These motors are well built, but they re- 
quire some simple conversion for shop use. 

Start by taking such a motor apart and clean- 
ing out all grease and dirt, Then drill several %” 
holes in each end cap for ventilation. Repack ball 
bearings in fresh grease. Fer continuous opera- 
tion, it is advisable to install an internal fan. Re- 
place any badly worn wiring. A terminal box 
may be built from sheet metal. Solder and tape 
all joints in the box. A base that can be at- 
tached to a bench can be fashioned from heavy 
angle-iron stock.—HARoLb P, STRA 


FEED-THROUGH CORD SWITCHES [ELECTRICAL] 
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THIS CONDUCTOR CUT AND 
BARED ENDS CONNECTED 
UNDER SCREWS. 
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How to Conquer Drought 
in Your Victory Garden 


By E. W. LEHMANN 


Hood of ‘Department of Agricultural Engineering, 
University of IMinoie 


HAT what you put into your garden 
bears a direct relation to what you get 
out of it in the way of good crops is never 
more true than in the matter of water. 
Upon how much water your garden gets 
and when may depend its complete success 
or its utter failure. Rainfall alone cannot 
be relied upon in most sections of the 
United States, especially during the hot, 
growing months of July and August. It is 
during these months that droughts are like- 
ly to occur, and it is then that supplemental 
water counts most. 

Experiments conducted at the Illinois 
Agricultural Experiment Station to deter- 
mine the value of irrigation resulted in in- 
creased yields ranging from 22 percent for 
tomatoes to 78 percent for onions. Celery 
and carrots showed increases of more than 
50 percent when they got extra water at a 
time it was needed. 

Simple hosing is often effective enough 
on a small garden. But it is likely to prove 
tedious, for the soil must really be drenched 
if the most good is to be had from the 
watering. Sometimes a light surface wa- 
tering can even do harm by helping the 
soil to bake hard under the hot sun. To 
be effective, the water must soak down to 
below the roots of the growing plants. 

Generally speaking, 1” of water a week 
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will soak down far enough for most plants 
and keep them well supplied. If this is not 
provided by rain, then it is up to you. For 
leafy plants, more water is required. Th 
are fast-growing and, in hot spells, may 
need as much as 2” a week. 

Probably the easiest method of supplying 
this additional water is with a sprinkler, 
‘There are many types on the market, and 
any that will throw a ueavy spray’ uni- 
formly over the garden area will be satis- 
factory. Let the sprinkler run for an hour 
or so in one part of the garden; then when 
that is thoroughly wet, move it to another 
part. If your garden is too large for this 
to be accomplished in one afternoon, don't 
try to hurry the process; water as much as 
you can in one day, doing it thoroughly, 
and save other areas for succeeding days. 

Many large growers have permanent 


Where the plot is on a slope, ditches between the 
rows will carry water to all parts of the garden 


sprinkling systems installed, either over- 
head or along the ground. Where uniform 
pressure is available and the investment 
warrants it, a system of this kind provides 
the quickest means of supplying supple- 
mental water to all parts of the garden. 

A homemade adaptation of the perma- 
nent sprinkler system is shown in one of 
the drawings, As recommended by the 
Rural Electrification Administration of the 
U.S. Department of Agriculture, it consists 
simply of a series of wooden troughs made 
from narrow boards nailed in the shape of 
a V and bored at intervals so water can 
drain out on the furrows. The ends of the 
troughs where the water is to be admitted 
should be higher than the others so that 


Overhead troughs in o all garden 
areas provide © good homemade sprinkling system 


the flow will be sure to reach the far ends. 

Where the garden is on a uniform slope 
and the soil is clay or is sufficiently heavy, 
shallow ditches may be provided between 
rows and filled with water from the upper 
end. This can, of course, be done with the 
hose if there is running water close enough, 
but water can also be wheeled to the heads 
of the furrows in a barrel set in a cart or 
on a sled. When the barrel is in place, the 
bung is pulled out, releasing the water. 

‘On level and uneven ground, a porous 
hose made of duck, canvas, or denim will 
be found convenient. A pipe line may be in- 
stalled as a feeder along one edge of the 
garden at right angles to the rows and pro- 
vided with tees, or the porous hose can 
be connected to the end of ordinary hose. 

Such a hose suitable for the average Vic- 
tory garden may be purchased, or it may be 
made of 10 or 12-oz. duck. It may be 3” 
or 4” wide and 10’ or 12’ in length, or 
as long as the rows. Sew up one end, as 
shown in a drawing, and attach a hose 
coupling to the other. Hose that is much 
longer than 12’ should be made in several 
weights of material, with the lighter mate- 
rial at the far end. Any porous hose can be 
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given extra life if it is treated with a pre- 
servative made of 1 part gasoline, 1 part 
kerosene, and 16 parts asphalt paint, 

Attach the coupling to the garden hose 
or to one of the tee connections of a pipe line, 
plugging the tees not in use. Let the water 
flow until the ground adjacent to the por- 
ous hose has soaked up all it can; then cut 
off the supply, move the hose to another 
row, and wet that ground thoroughly. 

After any type of wetting, including rain, 
the surface of the soil should be cultivated 
into a fine mulch as soon as it is possible 
to work it without stirring up mud. A fine 
“dust mulch” helps to prevent excessive 
evaporation and conserves the moisture. 

While uniform water pressure, such as is 
available from city water mains, is desir- 
able, electric pumping units give good re- 
sults with most sprinklers. Nozzles for 
both portable and permanent types should 
be selected to operate at a pressure in keep- 
ing with the pump, and their discharge 
capacity should be slightly less than that 
of the pump. Where the pumping unit has 
to supply water for the household and other 
purposes and has a limited capacity, the 
water may be put on the garden in the 
evening after the pump has taken care of 
the other needs. 


how @ porous hose is made. The coupling 
attached to © pipe tee or to a garden h 
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SIDE OF REFRIGERATOR > Sy 


VACUUM CUP 


If the rubber ring on the upper 
section of your coffee moker is 
worn, cement o heavy rubber 
band over it. To insure o good 
seal between the bowls, moisten 
the band before assembling them 
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atop th 


When the element in your toaster 
burns out or breaks, a temporary 
repair may be effected by using 
& oper lip fo bring the broten 
ends together. Be sure the 

doesn't touch the adjacent wires 


Two flat clothespins 
provide o neat holder 
for the dustpan ond 
dust brush. Screw the 


ins to. door 


pan, he! 
place by the handle 
and the door or wall 


Snap clothespins make good clips 
jor holding bills or papers. A 
pin can be finished in one color 
‘ond its spring in another. The 
labels are made of paper, glued 
on and varnished for protection 
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ADD HOUSEHOLD 
AMMONIA TO WATER 


| wool may be protected from 
in a jor where it can be 
under water to which hax 
added a teaspoonful or so 
of ordinary household ammonia 


gorden hose 
cous- 
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SQUARE SHAFT 


134" FROM Top) l + ~| 


PLASTIC 
ASS | 


| SIMPELLER SHAFT 


If the tapered squore shoft socket in the plastic 
‘agitator of your washing machine has worn so that 
the agitetor slips, drill and tap four holes, two 
2" down from the top of the head and two at right 
angles to the first two, 1%" down from the top. 
Then secure the agitator with hollow-head screws 


AUGUST, 1944 


‘ip into ¢ 
Besant veal 


ing 
fightly obout the brush. hondle 


4 may b 
kept at hand on the shop 

by racking them in an ordin 
round glass-block flower holder 


ick of the bag 


When poir the and ends of a wood picket 
fence by wilng crshocpel dake’ Net ealy 
‘cary to use, but it does o better job thon 
© regular paintbrush, which may thus be conserved 
‘ond uted only on the wide front and back surfaces 


EXPERIMENTS YOU CAN MAKE AT HOME SHOW HOW METHODS 


BY KENNETH SWEZEY 


LTHOUGH lone masterminds of 
crime detection still flourish 
in mystery magazines and novels, 
most crimes of today are solved by 
anonymous experts in up-to-the- 
minute laboratories, Armed with mi- 
croscopes, spectroscopes, chemical 
reagents, and invisible light, these 
scientific sleuths, working with the 
FBI, Army and Navy Intelligence, 
and state and municipal police de- 
partments, are continually outwit- 
ting even the smartest of criminals. 
Some tricks used by the chemi- 
cal detectives are so delicate that 
they require a microscope and an 
analytical balance, but there are 
many interesting tests which may 
be performed with simple chemicals 
and equipment in the home labora- 
tory. 

Arsenic is a favorite poison with 
many storybook murderers. One of 
the simpler tests for it is the Gut- 
zeit method. Set a glass tube, 
stoppered at its lower end, on top 
of a stoppered flask. To tie the 
assembly together, run a smaller 
glass tube through the two stop- 
pers. Into the larger tube put, first, 
a small, loose wad of cotton wool; 
then add several crumpled sheets 
In testing for arsenic, heat a sample os shown. If arsenic of filter paper, loosely packed. To 
is present, gos will color the filter-paper cone at the top absorb any hydrogen sulphide gas 


Hidden fingerprints turn dark brown in color when Test o spot suspected of being blood by putting 
inverted over the vapors from o strong, b on it hydrogen peroxide and then benzidine in 
solution of iodin ide ond water glacial acetic acid. Blood will turn bluish green 
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OF MODERN SCIENCE ENABLE POLICE TO TRAP THE CRIMINAL 


that may form as a by-product, moisten the 
filter paper with a saturated solution of lead 
acetate. Place a cone of filter paper, which 
has been soaked in a solution of mercuric 
chloride and then dried, in the top of the 
larger tube. 

To carry out the test, put a piece of pure 
zinc in the flask and add about 30 ml. of 
arsenic-free hydrochloric acid, to which 
several drops of 15 percent cuprous chloride 
solution have been added. Heat the flask 
gently until a reaction starts; then remove 
the flame, as the reaction will continue with- 
out further heat. If the filter-paper cone is 
not discolored after several minutes of 
operation, none of the reagents contains 
arsenic. Once sure of this, add a speck of 
some arsenic chemical to the solution in the 
flask and continue the reaction. The cone 
will soon show color, ranging from light 
yellow to orange brown, depending upon 
the amount of arsenic present. This color 
is made by the gas arsine, which is created 
by the generation of hydrogen in the pres- 
ence of arsenic. (CAUTION: Use a tiny 
amount of arsenic in the second part of the 
test, and do not breathe the gas.) 

Fingerprints, the most popular means of 
identifying a person, are transferred to 
objects by the fats, fatty acids, sodium 
chioride, and other chemicals exuded 
through the pores of the fingers. Perhaps 
iodine vapor is the simplest method of mak- 
ing such prints visible, especially if they 
are on paper. Prepare.a strong solution of 
potassium iodide in water and dissolve as 


For establishing the opproximate age of ink, put 
© drop of watered oxalic acid on a portion of the 
writing. Fresh ink will spread more than old ink 


SYMPATHETIC (INVISIBLE) INKS 


Ink Developer 
Sulphuric acia Heat 
Nitric acid Heat 
Cobalt chloride | Gentle heat 


Copper nitrate 


Oxalic acid 
Potassium thi- 


Ferric chloride 


many iodine crystals in it as you can. Make 
several fingerprints on paper and hold the 
paper, print side down, over an evaporatinty 
dish in which a little of the iodine solution 1s 
boiling. The prints turn dark brown. 

‘A brown spot, which you think may he 
blood, can be chemically tested to make 
sure. Prepare a saturated solution of benzi- 
dine in a small amount of glacial acetic acid 
Moisten the stain with a drop of water and 
transfer a bit of it to a clean piece of blot- 
ting or filter paper. Add several drops of 
household hydrogen peroxide to the spot on 
the paper and then several drops of the 
benzidine solution. A bluish-green color will 
develop if the substance is blood. 

Illegally altered documents are often a 
problem, with chemistry providing a means 
of detection. One method involves this sim- 
ple test. Most inks contain a tannate of 
iron, with a dye that gives added color. 
After a document has been written with such 
an ink, slow oxidation of the tannate takes 


al developer for in 
ore listed tn a table 


‘Common metal solts can quickly be identified with the help 
of the three chemicals shown above. An aqueous solution of 
metallic salt is divided among thr jest tubes; then o few 
drops of one of the identifying chemicals ore added to the 
first test tube, 0 few drops of another to the second, and 
© few drops of the other to the third. The color reactions 
‘ore then compared with those listed in the table below to 
identify the unknown metallic salt used in this experiment 


CHART OF COLOR TESTS FOR COMMON METALS 


Ferrous | Dirty white | Black 

Ferric Brown Black 
When writing done in ordinary ink (Fig. 1) is Aluminum | White White 
bleached out with common ink remover (Fig. Chromium | — Green Green 
2), only the color disappears. The iron salt left Nickel Green Black 


Metallic 


Silver 
Lead 
Copper 


Potassiu 
Todide 


Yellow 
Light brown 
Olive 
Red 


ble after being pressed by a 
of blotter treated with potassium ferrocya: 


place. Finally another tannate is formed 
which contains more iron. This new com- 
pound strongly resists solution in water or 
weak acids, By virtue of this chemical 
change, it is easy to tell whether such an 
ink is new or relatively old. Apply a drop 
of a 5-percent solution of oxalic acid to the 
ink to be tested. If the ink is fresh, the 
color will quickly run. As its age increases, 
the tendency to run will diminish. The color 
in iron tannate ink more than six years old 
should not run at all. 

Invisible or “sympathetic” inks are still 
important weapons of the spy. All consist 
of chemical solutions that are made visible 
by applying heat or, if heat produces noth- 
ing, by treating with other chemicals. A 
few common invisible inks, each with its 
method of development and final color, are 
listed separately in a table. 

‘A universal developer that will make al- 
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most any secret writing visible can be made 
by dissolving 4 grams potassium iodide, 
1/10 gram iodine, 5 grams sodium chloride, 
4 grams aluminum chloride crystals (do 
not use the anhydrous form), and 3 ml. 
glycerine in 50 ml. water. Apply this spar- 
ingly to the paper with cotton wool. 

Although bleaching solutions, or ink 
eradicators, may make ink writing com- 
pletely invisible to the unassisted eye, they 
do not fool the chemist. All they remove is 
the pigment; the iron base of the ink re- 
mains in the paper. It can be made visible 
again by chemical means. 

Bleach out some ink writing and prove it 
to yourself. If you have no ink eradicator, 
a little household bleaching solution having 
a chlorine base will do. After the paper has 
dried, press a strip of blotting paper, 
moistened with a solution of potassium 
ferrocyanide, tightly against the eradicated 
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writing. The ferrocyanide will react with 
the iron salt still in the paper, making the 
ink again clearly visible. 

Often the dust on a suspect's or a victim's 
clothing will identify his habits or occupa- 
tion. Because the available dust is generally 
so minute, its analysis is really a job for the 
microchemist. He first carefully examines 
the dust with a microscope, heats it next in 
a crucible to burn away any organic ma- 
terial, and then tests the residue for in- 
organic chemicals. 

Some useful tests for salts of metals made 
in this connection involve interesting color 


America’s Favorite Gun 


more than five shots for use as a hunting gun. 

The Army asked for a five-pound gun 
with an effective range up to 300 yards. 
After tests of seven that were offered, the 
Winchester model was adopted. By ef- 
fective range, the Army means that you 
can hit a man at that distance. 

‘The accuracy of the .30 carbine can be 
judged by the following table showing its 
extreme spread in a test at Aberdeen Prov- 


ing Grounds: 
Range Spread 
100 yards 2.2 inches 
200 4 47 bf 
300 7 
400 2 
500 16.3 


Since the carbine was developed as a sub- 
stitute for a pistol, it is hardly logical to 
compare its accuracy and penetration with 
that of high-powered rifles. The gun itself 
weighs a little over five pounds, which is 
not much over half the weight of the 
Garand. ‘The cartridge is a peewee as com- 
pared with the Garand and Springfield am- 
munition, even though all are of .30 caliber. 
It w"s designed that way for very good rea 
sons, The troops who use the carbine are 
generally loaded down with a lot of things 
besides their guns. They need a light gun 
and light ammunition. The carbine car- 
tridge itself weighs just half as much as 
the Garand ammunition, which means that 
the men who use it can carry a good many 
rounds, 

One of the features that endear the car- 
bine to service men—its automatic firing— 
makes hardheaded sporting-gun experts 
skeptical about it as a game piece, for it is 
a fact that hunters have not taken kindly 
to automatic rifies in the past. There have 
been good automatics on the market for 
many years, but they have never become as 
popular as the old reliable lever and bolt- 
action rifles of song and story. There is 
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changes. These can readily be done at home. 
‘You need solutions of ammonium carbonate, 
ammonium sulphide, and potassium iodide. 

To make a test, dissolve a speck of some 
metallic salt in water. Put a little of this 
sample into each of three test tubes. Add 
several drops of the ammonium carbonate 
solution to the first tube, ammonium sul- 
phide to the second, and potassium iodide to 
the third. A different colored precipitate 
will form in each tube, The combinations of 
color vary, depending on what metallic 
salt has been used, as indicated in the table 
on the facing page. 


(Continued from page 87) 


wide difference of opinion as to why this 
is so. Some say it is because the auto- 
matics are not as accurate, some that they 
are not as well-balanced and smooth-han- 
dling. Some hunters heartily dislike the 
slam-back action of the autoloading mech- 
anism. 

‘This last-named objection, at least, has 
been nullified in the .30 carbine, and the 
secret of its soft-feeling recoil doubtless is 
in the gas-and-spring operation of the re- 
loading mechanism. Like the Garand, it 
utilizes gas pressure from within the bar- 
rel, which is admitted to a cylinder through 
a small opening. But it departs radically 
from the Garand’s design, too. The gas 
port on the Garand is an inch and a half 
from the muzzle; on the carbine it is five 
inches in front of the breech. 

‘The designers of the carbine placed the 
port far back for the reason that they had 
a relatively light charge of fast-burning 
powder with which to work, and gas pre: 
sure is greatest near the breech, dimint: 
ing rapidly toward the muzzle. The result 
of this experiment was highly successful, 
suggesting that the Garand might be im- 
proved by moving the gas port farther back. 

Without its specially designed cartridge, 
the carbine could not have achieved its 
great success as a fighting weapon. The 
110-grain bullet leaves the muzzle at 2,000 
feet per second, a velocity that compares 
quite favorably with that of higher-powered 
loads (in the .30 ‘06, it is 2,700). This speed 
is obtained with a special powder in the 
form of extremely small balls. (P.S.M., 
Dec. '43, p. 92.) A high velocity is obtained 
for a relatively shcrt range, and that is 
what the carbine is designed for—quick and 
deadly action at close quarters. This is not 
a characteristic especially to be desired in 
a big-game gun. Hitting power and ac- 
curacy at long range are the qualities the 
big-game hunter wants above everything. 
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Alcohol Handles 1,000 Jobs cexminut prom page 130 


and replaced by an atomic combination, or 
radical, of oxygen and hydrogen. Theo- 
retically, this is simple. But it is not so easy 
in practice. To produce an alcohol, chem- 
ists are often forced to use roundabout 
methods. 

Synthetic alcohol can be made from by- 
product hydrocarbons of coal or petroleum 
gas. Between 60 and 75 million gallons a 
year are now produced this way. There is 
enough ethylene gas available to synthe- 
size all the alcohol that America needs, but 
the construction of new synthetic plants 
would require metals and machinery that 
cannot be spared immediately. Most of our 
war alcohol, consequently, has been pro- 
duced by the ancient process of fermenta- 
tion. 

Any vegetable material that can be 
changed into a simple sugar can be fer- 
mented by yeast into alcohol. But different 
raw materials must be handled differently, 
and this was one of the problems that con- 
fronted American scientists when substi- 
tutes were sought for blackstrap molasses. 
Even wood, straw, or other cellulosic ma- 
terial can be partly changed into fermenta- 
ble sugars now. 

‘When the yeast, which is grown under 
carefully controlled conditions, is added to 
the sugar, fermentation proceeds for two 
or three days, during which the sugar is 
broken down into alcohol and carbon di- 
oxide. Fermentation stops when the con- 
centration of alcohol in the mash, known as 
“distillers’ beer,"" reaches seven to nine per- 
cent. Additional concentration is achieved 
by distillation. 

If the antifreeze alcohol ever boiled out 
of your car radiator, leaving the water be- 
hind, you have had'a lesson in fractional 
distillation. Alcohol boils at 78 degrees cen- 
tigrade; water boils at 100 degrees C. When 
they are mixed, the boiling point may be 
between 85 and 90 degrees. Although the 
vapor contains both alcohol and water, it is 
richer in alcohol than the parent mixture. 
Passing this vapor over surfaces cool enough 
to condense the water but not the alcohol 
turns back much of the water, leaving a 
vapor of nearly pure alcohol. 

‘New and vastly more efficient methods of 
producing alcohol have been developed re- 
cently. By a flash-conversion process, for 
instance, grain mash now can be cooked in 
four or five minutes in relatively compact 
vessels. Formerly, it had to simmer for 
many hours in enormous kettles. Both time 
and strategic materials have thus been saved. 


222 


‘The next step, the changing of starch into 
fermentable sugar, has been shortened to a 
mere 40 seconds by raising temperatures 
and pressures. This new process is also re- 
ported to obtain an additional tenth of a 
gallon of alcohol from each bushel of grain. 

The big, continuous stills of a modern al- 
cohol plant are much more complex than 
the retorts of alchemists. ‘Distillers’ beer" 
is admitted at the top of the first of two tall 
towers. Steam rushes up from the bottom 
and vaporizes part of this beer. The vapor 
is then condensed into “high wine. 

This, in turn, is vaporized and passed up- 
ward through perforated metal plates, or 
piles of hollow brick tiles, in the second, or 
rectifying, tower. Most of the water in the 
mixed vapor condenses on these plates or 
tiles. The almost pure alcohol vapor then is 
finally condensed and allowed to flow out 
through a glass-enclosed “tail box,” where 
its proof can be constantly checked with hy- 
drometers. 

Under Department of Agriculture super- 
vision, pilot plants to provide the basi 
knowledge needed for the construction of 
full-scale wood-waste distilleries are oper- 
ating now in Michigan and Tennessee, Un- 
til recently, the chief obstacle to the use of 
wood was the immense amount required to 
keep a fair-sized alcohol plant going. The 
best American process yielded only about 
20 gallons of alcohol from a ton of wood. 
But that ratio has been more than doubled 
by a German process that is now available 
for use in this country. 

At one time there were only nine U. S. 
mills big enough to support a 1,000,000-gal- 
lon-per-year alcohol-hydrolysis plant oper- 
ating on the old basis. Now, because the new 
process requires less than half as much wood, 
there are 73 mills that can support such 
plants, and it is estimated that such plants 
could produce 500,000,000 gallons a year. 

‘The waste liquors of sulphite paper-pulp 
production already are being used com- 
mercially. Sugars are produced from the 
cellulose of the wood as a by-product of the 
pulping operation. About three fourths of 
these sugars are fermentable by ordinary 
yeasts, and about 18 gallons of alcohol can be 
obtained as a by-product of each ton of pulp. 

At the Thorold plant of the Ontario Pa- 
per Company in Canada, more than a mil- 
lion gallons of alcohol for butadiene will 
pour through the condensers this year— 
alcohol to help fight a mighty War, and con- 
jured up by chemical magic from waste.— 
KENNETH M. SWEZEY. 
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How Planes Smash Bottlenecks ‘continued srom page 108) 


had still been in the last phases of organiza- 
tion for this particular job when our air 
force began its first missions designed to 
whittle down the enemy's air defenses and 
gain air mastery. Now it is moving in, 
being assigned sectors, getting set for its 
turn in the big show. And now our airborne 
troops are at work; paratroopers are getting 
in behind the enemy's lines, completing the 
job of disrupting communications and sup- 
port, rounding out the task of isolating the 
area, 

‘Things are getting hot. Bombardment 
tempo increases. The enemy must be knocked 
off balance, and kept off balance if possible. 
He must have no rest, no chance to bring 
up support. Yet he must be kept in doubt 
about where the major blow will fall; so 
diversionary attacks are made, not only in 
this area but in other areas perhaps far 
away. 

We reach the hour of attack. Artillery 
has been supplementing air action. Now 
both armored forces and infantry begin to 
move. They are soon in the zone of con- 
tact. The battle is joined. 

Ideally, our air force will have softened 
up all enemy strong points. Actually, some 
of those points will have escaped or will 
have been reconstituted before our land 
forces strike them. That means trouble. It 
means that new support must be given, 
quickly and in overwhelming strength. 

‘This time we have three hot spots where 
the land advance is seriously endangered. 
A tank concentration at Point M is holding 
up the attack; at Hill K there is an in- 
stallation that is knocking our attacking 
tanks galley-west; at Point X we have run 
into a knot of brand-new machine-gun nests 
of concentrated strength. Hill K seems to 
be the most critical of all, for unless our 
tanks get through there, we shall be held 
up all along that sector. The enemy tanks 
at Point M are next on the list; if they 
should break through instead of merely 
holding, they could raise the very devil be- 
hind our lines. Point X is only potentially 
critical, for it can be enveloped from the 
flanks. 

‘Word flashes to a skip-bomber unit to go 
after Hill K, They can go in with bombs 
that will smoke up the place Iong enough 
for our tanks to get past, and they can fol- 
low with “frag” bombs, which will soften up 
the place for infantry attack. And word 
goes to another field for both skip bombers 
and strafers to go after those enemy tanks 
at Point M, and to come back over Point X. 


AUGUST, 1944 


We wait, and watch the reports from 
other sectors, No unusual trouble, Point X 
reports in, more insistent, and is told to 
hold on, help is coming. Point M reports a 
break-through threatened by those enemy 
tanks. But Hill K soon reports our own 
tanks moving on up the valley, enemy guns 
blanketed by WP smoke and firing wild. 
We draw a deep breath of relief, But Point 
X reports that pressure is severe and it will 
be necessary to fall back. Tanks have come 
up and are attacking through machine-gun 
nests—enemy tanks. 

We have no fighters available for rein- 
forcement there. Word goes to medium 
bombers, one unit of which is just. back 
from a forward mission: “Strafe, bomb, and 
halt enemy tank attack at Point X.” A 
fighter unit detailed to strike at Point X as 
a secondary mission is ordered, instead, to 
proceed to Hill B, which has just reported 
trouble. 

The attack moves on... . 

That is the pattern, as it was worked out 
under fire, in Africa, in Sicily, in Italy, in 
the Pacific. Air support, as we once knew 
it, is but a part of the picture. Now all 
branches are co-ordinated in one over-all 
plan. It calls for the utmost in co-operation, 
and it provides the maximum of flexibility. 
It gets results. 

‘The setup is the logical result of the new 
conception of air power. Many of its details 
were worked out at the Air Force Tactical 
Center in Florida, not by air men alone but 
by men from all branches, who sit down 
together there and learn how best to uti- 
lize everything in the arsenal—air, ground, 
artillery, sea, and all overlapping forces. 
Problems were set up and run through, 
with high officers from all branches work- 
ing together and learning how best to co- 
ordinate the various forces. 

‘The new system was tested under the most 
difficult field conditions that could be simu- 
lated here at home. At each stage of its 
development, reports were sent to field com- 
manders in active theaters. Their reports 
came back, and often the officers them- 
selves, to confer, consult, and advise. 

‘Out of tactics came developments in basic 
strategy, and thus the whole program was 
Integrated. So if you seem to see parallels 
between tactics and broad strategy, you are 
not seeing things in the dark. You are see- 
ing the broad doctrine in action. Com- 
bined operations are no longer confined to a 
landing force. All our operations now are 
combined operations. 
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Fighting at 425 M.P.H. 


cannon. Americans didn't go for it especial- 
ly, although they did take it in a dive- 
bombing version known as the A-36 In- 
vader, which did fine service in the African 
and Sicilian campaigns. 

‘The British liked the Mustang tremen- 
dously, and it was their idea that it should 
be fitted with the Rolls-Royce engine, which 
the British (not without reason) consider 
the outstanding mechanical phenomenon of 
our time. 

‘Thus it was that the new Mustang was 
fitted with the Packard version of the 
Merlin engine in the latest type—with a 
two-stage supercharger making it the equal 
of any aircraft in high-altitude performance. 
‘This engine has a confessed horsepower 
rating of 1,520, and gives the plane maxi- 
mum effectiveness three miles higher than 
any earlier P-51, But it is still good close 
to the ground, as evidenced by the sudden 
emergence of Lt. (now Captain) Don 8. 
Gentile as a leading ETO ace with 27 
planes destroyed, a half dozen of them on 
the ground. 

‘The P-51 is 32 feet three inches long, 13 
feet eight inches high, and weighs 9,000 
pounds. It has a wing span of 37 feet and a 
tail span of 11 feet 10 inches. Its wing 
area is 233 square feet. To handle its tre- 
mendous power it has a four-blade pro- 
peller, 11 feet two inches in diameter. 

‘The new Mustang soon demonstrated its 
ability to outclimb, outrange, and outma- 
neuver any German aircraft. In three con- 
secutive raids the Mustangs shot down 30 
Germans without a loss. Jerry does not 
like to tangle with them. 


IV 


Recently North American was permitted 
to announce that the Mustang, with a 
published speed of 425 miles an hour, is 
the fastest aircraft on earth—capturing this 
rating from the twin-engined British Mos- 
quito. 

Various factors in the new version con- 
tribute to this speed. One of these is the 
exhaust ejectors at the side of the engine 
cowling, which are worth 200 or more horse- 
power in propulsive effect. Even more im- 
portant \is the redesigned cooling system, 
which gives the airplane its characteristical- 
ly fat belly. 

This radiator cowling is set far back, 
so that the entire front end of the airplane 
is very clean, striking undisturbed air. But 
especially important is the fact that this 
system is so designed that air passing over 
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(Continued from page 114) 


the radiator and expanded by heat is ejected 
through a much smaller flap opening at 
the rear. This use of the principle of jet 
propulsion recovers 80 percent of the power 
lost through drag of the cooling system, 

‘As for the engine, which also has a lot 
to do with it, let me tell you the story of 
one of Howard's flyers: 

Lt. Clayton K. Gross, of Spokane, Wash., 
has been shot at plenty, which is why his 
Mustang is called “Live Bait.” But worst of 
all was the day coming back from Frank- 
furt, when suddenly his wing man was gone 
and there behind him were four Focke-Wulf 
190's roaring in to complete the kill, 

Gross went right through the gate into 
the kitchen. He did a split S to the deck 
and stayed there, with his throttle on the 
fire wall. 

He soon lost his pursuers. But the next 
40 minutes—tearing through telephone 
wires, clipping the tops of trees, skimming 
housetops, dodging windmills at more than 
400 miles an hour—were the loneliest of his 
life. 

‘The trip was eventful. At one point Gross 
was suddenly enveloped in a grinding, blind- 
ing flash and shower of sparks. His Mustang 
had ploughed through a set of high-tension 
wires. But it never faltered. Once he ran 
into six Focke-Wulfs and thanked fortune 
their wheels were down for landing. 

‘When he had gone into the kitchen—that 
is, into @ turning dive with everything on— 
he had pushed the throttle as far as it would 
go, past the gate, the maximum military 
power. You are permitted to go to a “war 
emergency” manifold pressure for five min- 
utes. But as Gross came in to circle his 
home airdrome, he realized he had been 
against the fire wall all the way. This 
Packard-built Rolls-Royce Merlin engine had 
been pulling “war emergency” for all of 40 
minutes. And she was still doing it like a 
sweetheart. 

‘This Mustang had come back with its air 
scoop, under the belly, half torn off, with a 
yard length of %-inch high-tension cable 
embedded in the radiator. But what really 
made the ground crew bug-eyed was the 
engine and what it had stood. 

Lt. John Konopka, who mothers the Mus- 
tangs with passionate zeal, drained the oil 
and strained it, hunting for metal chips. He 
had the crew tear the engine down and re- 
assemble it, gave it an hour's slow flying, 
drained and strained the oil again. Not a 
chip or sign of wear. Everything perfect. 

“Boy!” said Konopka. “That Merlin may 
be English, but it sure is some engine!” 
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Repair- Yard Miracles 


Glittering in the Sun.” She has survived at- 
tacks coming from both above and below the 
water. 

A Nazi submarine commander thought he 
had her number when he espied her travel- 
ing in convoy in mid-Atlantic nearly four 
years ago. “Before we were even attacked,” 
says the tanker's captain, “we heard the 
Germans report on the radio that they had 
sunk the whole convoy.” The Solfonn and 
other merchant ships were saved that time 
by the Jarvis Bay, the armed raider that 
gained renown by tackling and routing a 
German pocket battleship. ‘The next spring, 
off the coast of England, the Solfonn found 
herself under attack by the Luftwaffe. The 
Nazi planes just barely missed her with 
their bombs. 

It was the rocks off southwest Africa 
that finally made her a challenging and 
memorable case for the ship surgeons. She 
was running with empty tanks from Cape 
‘Town to Durban to pick up a new cargo. 
She had orders to hug the coast because of 
submarines. The African shore was com- 
pletely blacked out and the Solfonn lunged 
into ‘the graveyard of ships” near Bird 
Island, There her bottom was ripped to 
shreds. 

“T was asleep when it happened,” her cap- 
tain recalls. “I heard a big crash and 
thought we were torpedoed. It knocked me 
out of bed, and it felt like the whole ship 
was falling apart. 

“We sent to Port Elizabeth for assistance, 
but it took eight hours for help to arrive. 
Meanwhile we got help from a small freight- 
er, She tried to keep the stern up, but 
couldn't keep position because of the cur- 
rent. We had the air pressure on and were 
using the engine to try to get off, bumping 
against hard rock all the time. 

“Tt was the air pressure from the tanks 
that saved us. We were actually floating 
on air, and if we'd been a freighter we would 
never have come off.” 

‘Tugs came out from the mainland and 
tried in vain to free the Soifonn. All but 
10 men were taken off her. The captain ex- 
pected her to buckle and crumble away in 
another two hours, Then the Solfonn sud- 
denly and surprisingly freed herself, “quite 
smoothly, just like the launching of a new 
ship.” 

‘They took her to the Cape of Good Hope, 
where she waited six weeks for a berth in 
Simonstown, It was impossible to rebuild 
her there, so they just gave her first aid. 
‘They put four longitudinal girders and some 
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(Continued from page 77) 


new plates and brackets into her, then flood- 
ed her leaking bottom with from three to 
four feet of cement and reinforced concrete. 
‘Thus mended, the Solfonn crept from the 
southern tip of Africa to Baltimore for a 
major operation. 

Before she could be put into the 20,000- 
ton floating dry dock used as an operating 
table there, a diver had to go down and ex- 
amine her underside. When all possible ob- 
structions had been noted, she was eased in 
and raised out of the water. 

Six hundred tons of concrete then had to 
be dynamited out of her. It was extremely 
delicate work, partly because of the intri- 
cate arrangement of heating coils and ma- 
chinery in her, and also because of the ne- 
cessity of keeping her securely and evenly 
at rest on keel blocks. She was so badly 
damaged that she might easily have toppled 
over and wrecked the dry dock. But transit 
readings were taken from time to time to 
note any shifting or settling of the hull, and 
she was repaired section by section, 

It took 1,000,000 pounds of shell plating 
and 1,500,000 pounds of internal steel to 
make a new woman out of the Solfonn. The 
general superintendent of the yard, who had 
been rebuilding ships since 1906, called her 
the biggest repair job ever undertaken in 
any of the huge yards near Baltimore. 

She's back in service now, apparently as 
unsinkable as the legendary Flying Dutch- 
man, but always making port. 

“This is a war of ships,” Rear Admiral 
¥. 8. Land, chairman of the Maritime Com- 
mission, and the War Shipping Adminis- 
trator, has emphasized. The ships that were 
kept plowing the seas despite the enemy's 
tacks helped make possible the American 
advances against the Japanese and the in- 
vasion of continental Europe. 

Long before D-day, the command of an 
American naval hero—“Don't give up the 
ship!"—became the motto of the men in 
the repair yards as well as the men at sea. 
Three dozen skilled trades are involved in 
ship construction, and many more often have 
been necessary to salvage a ship and send 
it back to sea. 
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Faia Power 


On railroads Fluid Power is used for every- 
thing from blowing the whistle to stopping 
the train, And it is only with Flaid Power 
that all brakes can be controlled from the cab. 

Fluid Power is transmitted through tubes. 
Brake pressure is delivered to every car with- 
out shafts, gears, belts or pulleys. 

‘This method of providing force where it is 
needed has many advantages. With Fluid 
Power you can move tons or squash a bug on 
a watch crystal! 

Fluid Power is easy to control. Parker 
Engineered Systems are performing a host of 
different tasks in a wide variety of industries. 
Applications of Fluid Power seem almost 
limitless, 

If you need power for drive or control, it 
will pay you to investigate the advantages of 
Fluid Power. It may hold your answer to 
better postwar products. A Parker Engineer 
will be glad to give you complete details. 
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Postwar Television 
‘Continued from page 83) 


hundreds of transmitters will have to be 
built, network facilities provided, program- 
production studios and organizations set up. 

All this cannot be bitten off and swallowed 
in one gulp. It has to be done in stages. 
First we might install a relay system be- 
tween Washington and Boston via New 
York; that will take a year or two. With 
the bugs ironed out, that pioneer network 
may be extended westward. At the same 
time a West Coast network may work its 
way from San Diego to Seattle in perhaps 
four years, with tentacles reaching east- 
ward. Finally the east-west arms will join, 
like the railroads in the late 1860's. Trans- 
continental television is something on the 
order of a five or 10-year proposition. 

One more word of caution. Television 
cannot stand much interference. The Fed- 
eral Communications Commission will have 
to regulate industrial and medical radio de- 
vices such as diathermy equipment, which 
can raise hob with all the television receiv- 
ers in their neighborhood. Electronic serv- 
ices must not be allowed to get into each 
other's hair. Secondly, the manufacturers 
of television receivers must do better than 
they have done with broadcast receivers, as 
far as reliability is concerned, If the tele- 
phone system used electronic equipment as 
undependable as many radio receivers of 
reputable makes, getting through a long- 
distance call would be a gamble. A 20 to 
40-dollar radio will frequently incur from 
50 to 100 percent of its initial cost in service 
charges during its normal amortization pe- 
riod. A television receiver is a far more 
complex instrument. Television receiving 
equipment will have to be much better than 
broadcast equipment, and television service 
men will have to be better trained, or prog- 
ress of the industry will be retarded. 

If television is not going to be borne in on 
the wings of the angel of peace, frequency 
modulation may well be. It has no missing 
links; its economic problems are on a much 
smaller scale than those of television; and 
the greater part of its pioneering has been 
done. Its full development is overdue and 
only wartime restrictions stand in the way. 

Actually, one of the principal functions of 
medium-wave amplitude-modulated trans- 
mission was lost as long ago as the advent 
of network broadcasting. Once the novelty 
of distance reception had worn off, it be- 
came only a matter of time before a short- 
wave, short-range, interference-free link 
between the town radio audience and the 
local network outlets would supplant the 

(Continued on page 232) 
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He Grew Up 
with Radio 


The Story of William C. White 


ADIO and William C. 

White, now engineer in 
charge of G.E.'s Electronics 
Laboratory, were both only 
youngsters when he became 
fascinated by wireless and 
electrical gadgets. 


His interest in radio began 
when he had the measles. His 
father bought him a book on 
the subject, one of the first 
ever written. Young Bill read 
through it eagerly, especially 
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@ chapter on how to bi 
radio set. As soon as he was 
out of bed, he started to make 
one—from curtain rods, br 
bed knobs, and odds and ends 
of wire. 

When he finished high school, 
he went to Columbia Univer- 
sity to study electrical engi- 
neering, and the summer before 
graduation he worked in the 
General Electric Research Lab- 
oratory. By this time he had 
been thrown out of most of 
the wireless stations in New 
York—which he was haunt- 
ing in order to learn more 
about technique and equi 
ment. The first vacuum tube 
he ever saw was in one of these 
tions. 

After graduation from Co- 
lumbia he returned to the Rt 
search Laboratory as an enj 
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neer assigned to vacuum-tube 
research, to try to find new 
ways of using the tubes. 

So great was the growth of 
radio—and television, too— 
that within a few years the 
work required an engincer- 
ing division of its own; and 
Bill White took charge. Then 
in 1941, with the formation 
of General Electric's Elec- 
tronics Department, he was 
placed in charge of the Elec- 
tronics Laboratory. 

Because William C. White 
believed in creating his own 
new job in a new industry and 
making it a job he could grow 
with, his knowledge is today 
playing an important part in 
developing communications for 
war. After the war, he will 
have new ideas that will im- 
prove radio and television for 
all of us. General Electric 
Company, Schenectady, N. Y. 
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...THE WISE WAY IS 
PERIODIC RECHARGES ! 


STRICTED driving is bad news for 
batteries. Many cars aren't being driven 
enough to keep the battery properly charged. 
But you needa’t let your battery weaken and “die”. 


Take it to your Exide Dealer 
for periodic recharges. That 
way, you can avoid starting 
trouble and postpone the day 
when you'll need a new battery. 
When you must buy, get a de- 
pendable, long-lasting Exide. 
Buy to Last—Save to Win. 


‘THE ELECTRIC STORAGE BATTERY CO. 
Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 


EXIDES ARE USED IN MORE THAN 100 
APPLICATIONS BY OUR ARMED FORCES 
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Fact is, his storter 
vice” 


each e 
ond lights use up more 
on these short trips than his g 
erator can replace. F walk, 
Mormaduke. You're wasting gos 


ond 


Ifyou MUST. 
IST buy, in: 
2 dependable, long-lenioe 
3 pperchandise, © °8 sting 
‘ake care of th 
he things y 
Tit’: Make them dey” 
These conservation rules 54 
help ear (Of R48 Produccione 
lation, i 
More ‘vere’ 
War Bangney to iavese’ oe 
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DRAWFILING A GUN BARRE 
FOR DRAWING A SHARP BEA' 


Striking” a rifle barrel, to give it precision 
streamlining, aids the sharpshooter’s eye. And 
the expert gunsmith knows just how to do it. 
He drawfiles the barrel—usually with 
a smooth-cut Mill file—to remove undulations 
left by the lathe-turning operation. 

Only the most carefully designed, accurately 
cut and uniformly hardened files are good 
enough for such exacting work. That's the 
kind Nicholson manufacture is noted for. The 
right file for the job and Twelve perfect 
files in every dozen have becomesuch Nichol- 
son truisms that Nicholson and Black Diamond 
brands are widely the choice of mechanics who 
need the best in files for the work they do. 
FREE BOOK—“File Filosophy”—48 pages. 


Nicholson File Co, 19 Acorn St, Providence 1, R.L, U.S.A. 


(Also Canadian Plant, Port Hope, Ont.) 


NICHOLSON 
FILE Ss For every s20lSoy 


PURPOSE USA. 


msormusa 
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longer-wave amplitude-modulated service. 

Frequency modulation is not inherently 
high in tone fidelity. It is inherently high in 
freedom from interference, especially from 
natural static. In a sense, that is why it 
was invented. Around 1920, every radio en- 
gineer with any inventive pretensions was 
trying to eliminate static—the bugaboo of 
long-wave reception. Except for the amelio- 
ration afforded by sharply directional recep- 
tion, which was not applicable to broadcast 
reception, all of their countermeasures 
failed. The proposed solution of E. H. Arm- 
strong was one of the least successful; it 
was demolished in the discussion which fol- 
lowed the presentation of his paper on the 
subject, and nothing more was heard of it. 

But that failure set one of the most pow- 
erful and lucid technological minds of the 
20th century off on one of its exploring ex- 
peditions. The reason static could not be 
eliminated was that, once the impulses had 
got into a conventional receiver, they were, 
in effect, a signal on whatever wave length 
the receiver was tuned to. The signal was 
amplitude-modulated; so was the static, So 
when Armstrong got around to it, and de- 
velopments in short-wave transmission had 
got around to him, he devised a method of 
modulation which did not exist in nature. 
Instead of varying the amplitude or power 
of the carrier for signaling, the frequency 
being held constant, he held the amplitude 
constant and varied the frequency. That 
eliminated static automatically. A normal 
FM receiver therefore has a quiet field 
under conditions which would produce in- 
tolerable interference with an AM signal. 
And since FM stations need a wide band 
and can operate only on high frequencies, 
the waves will not, presumably, travel be- 
yond the optical horizon. Thus there will be 
no crosstalk among distant stations, no 
matter how many of them there are. 

All FM has to do after the war is to pick 
up where it left off. It has continued to 
operate; the war merely stopped its expan- 
sion for the time being. The Federal Com- 
munications Commission has already set up 
complete standards covering its operation. 
An estimated 500,000 FM or combination 
FM-AM receivers have been sold. Now FM 
is being used extensively by the armed serv- 
ices. It looks as if it is in for a sustained 
boom as soon as the labor and materials 
are available. According to one survey, 144 
AM stations plan to file applications for FM 
transmitters at the end of the war, and that 
is only a beginning. One authority expects 
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a COUNT ON DEPENDABLE 


CHAMPION SPARK PLUGS 


‘The American people will always give 
an overwhelming vote of confidence 
to that which they énow they can de- 
pend upon. That's why more motorists 
prefer Champions to any other spark 
plug—why more Champions are 


in daily use, than any other. 


‘The Champion Spark Plugs in service 
with our armed forces in the air, on 
land and sea and on the home front 
are piling up increasing evidence 
that Champion dependability really 

means something and is some 


thing you can count upon. 


LET'S ALL BACK THE ATTACK—BUY WAR BONDS 
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TO SAVE 
GASOLINE 
KEEP SPARK 
PLUGS CLEAN 
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fou, Lt. Guy Spotts, the aavigator, stad: 
Tera map spread uctoss his knees, checks 
olf landmarks as they slide past uoder: 
Peath. Suddenly he peersahead... speaks 
{nto his throat-microphone: "Pilgt trom 
huvigator. ‘There she is, Rote. We can 
dee the target now. Alter course o three: 
ihtee-seros™ 


Ronee!” Cape. Raymond Rote, the pilot 
‘eases the big 8-24 around and siraightens 
‘out on his new course. 


Then you see it... . 2 splash of fame 
against the green Korizon -_ the great, 
fold-domed Shwe Dagon’ Pagoda that 
fowers over Rangoon. You'te getting 


Rovblies {op" ceseo. ht ot 
there in the river's bend. The “Rambler®™ 
arches and bucks as she ducks through 
bursts of ackeack and goes into her 
bombing run. 


Bombs away! Let's get out of here, pal! 


Looking back and below, you watch the 

Keaton’ bombs bulge the rare 
er goes up in.a blast of fre Bn 

black smoke: Theshipbesideitexplodes, 


FLY AND FIGHT WITH THE 
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ol aos 


Now it’s the gunners’ turn, And between 
squirts of their big, twin-50°s they keep 
up a running pep-talk: 


“There goes his wing down! He's com- 
int This one’s my meat, Salley!” 


"Hey, skipper—kick her over a little. 1 
j00d shot at this guy.” 


And two Japs spiral down in flames, and 
eter deddete gale That all facto 
dy. You ook around a the cre eax: 
the Stort.'You thfak of tie sbbons tock 
man has woo for flights like this. 
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sie 7 Rance eaaae 
Titan cated, you wit Bo 


‘Yen ealled, you wit or adviser about reo 
19 determine the ty 


‘ommended courses in 
the Air Service Divie 

‘of ‘training you will 

Feontve. If Fou are 


Hen vids duet 
i 
Trained as a gunner Ask about hs oppor 
Eelateee teeta 
ou will gointo actual ie 
Sohne anen 
anus 


Cadet Training, 
Topreval of the 


GREATEST TEAM INTHE WORLD 
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“I CALL HER ‘FAITH’...ON ACCOUNT OF SHE CAN 
MOVE MOUNTAINS! This power shovel of mine just eats 
up the jungle...She can chew roads out of cowpaths...She 
can level an airfield in nothing flat. Bring on your Japs... 


Faith’ll fix ’em!” 


BUY WAR BONDS! 


“Faith” gets her muscle from a mighty Chrysler Industrial 

engine. Like the engine in Chrysler cars, it’s Superfinished... 
which means it has the smoothest moving parts in the world... which 
means greater durability, fewer repairs for the power shovel... 
which means speeding the road to Tokio, the road to Victory! 

WAR PRODUCTS OF CHRYSLER DIVISION 

icone «= CHRYSLER 

Anti-Aireraft Cannon Parts + Tank Engine 

Assemblies * Tank Parts * Airplane Wing P 


Panels » Fire-Fighting Epuipment * Air Raid 
Sirens + Gun Boxes * Searchlight Reflectors aw 


‘THE NATION-WIDE CHRYSLER DEALER ORGANIZATION OFFERS OWNERS SERVICE FACILITIES TO MEET THEIR TRANSPORTATION NEEDS 
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COMPACT and 
CAPABLE 


‘The performance record 
of Atlas lathes in thou 
sands of war plants fore- 
casts a new kind of pro- 
duction engineering for 
peace. Today, these com: 
pact, capable machines 
deliver precision work 
formerly entrusted only 
to larger, far more 
expensive equipment 
Tomorrow, the same 
precision and efficiency 
will help meet new pro- 
duction problems 


If your postwar plans 
include machine tools 
for business or home 
pleasure, see an Atlas in 
action! Available now 
only on war or MRO 
orders. Send for new, 
free catalogs. 


ATLAS PRESS 
COMPANY 


055 N. Pitcher St 
KALAMAZOO 
i Sores 


6” - 10” 
LATHES 


4 TOOL TEAM 
for SMALL PARTS 
MACHINING 


DRILL PRESSES 


— 
£> 


MILLING 
MACHINES 


SHAPERS 


oe Wak BONDS, LATHES 
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Postwar Television 
(Continued from page 282) 


2,000 FM stations within a 10-year period. 
Another speculates on an immediate post- 
war market for 12,500,000 home FM receiv- 
ers, and believes FM automobile receivers 
will come into general use. The trend is 
toward frequency modulation right down 
the line. 

This does not mean that amplitude modu- 
lation is through. For one thing, you can't 
throw out 900 AM broadcast transmitters 
and 60,000,000 receivers with a mere twist 
of the wrist. For another, FM is essentially 
an urban service, with transmitters in the 
centers of cities and its aerials perched on 
high buildings. The countryside will still 
have to be served largely by powerful AM 
stations on the medium waves. 

The transition from AM to FM is likely 
to proceed through the addition of FM 
transmitters to existing standard-band AM 
transmitters, as well as the erection of in- 
dependent FM transmitters. Most listeners 
will be equipped with combination AM-FM 
receivers. Once it is indicated that the 
great majority of the listeners in a particu- 
lar service area are relying on FM trans- 
mission, the older method can be discarded. 

Many other improvements in broadcast 
reception may be expected after the war. 
Portable receivers, already reduced to cam- 
era size, are likely to assume the propor- 
tions of a cigarette case or wallet. This may 
seem fanciful, but all that is required is a 
further reduction in size proportional to 
that which occurred between the two world 
wars, not only in portable radios, but in 
flashlights, hearing aids, and the like, 

‘The postwar home radio receiver is likely 
to incorporate television, FM and AM sound 
reception, and a phonograph with a record- 
ing adjunct. A 16-mm. movie projector may 
also be incorporated but that likewise is no 
early prospect. All sorts of possibilities, 
such as recording of television programs on 
film in the home, can be envisioned for the 
more remote future, without much likeli- 
hood of attaining importance within the 
10-year postwar period. But, even limited 
to the primary services of sound and picture 
reception and sound reproduction from rec- 
ords, the radio cabinet will be the electronic 
theater of the home, filling the major part 
of the average American family's enter- 
tainment needs, and exerting an immense 
influence on its mode of living and thinking. 


In the third of this series of articles, to 
be published in the September issue, Cart 
Dreher will discuss the miracles to be 
wrought by electronics in industry. 


ot the 


SPRING-TENSION ©) LOCKING 
ACTION! 


ARCHED PRONGS 


WU 
KS 


Zi 


STARTING POSITION 


INWARD THREAD LOCK 


pie 
KS WG 


ARCHED SPRING LOCK 
DOUBLE-LOCKED POSITION 


An arched spring lock and an inward thread lock are basic 
features found only in Speed Nuts. The ingenious design that sets 
up these two forces accomplishes more than you'd realize unless 
you checked into it more closely. 

Spring steel Speed Nuts have a bose which is well arched, 
and arched prongs that are formed to follow the helical pitch of 
standard screw threads. As the screw is tightened, the arch is 
reduced, forcing the prongs deeper into the root of the screw 
threads. This provides @ double spring-tension lock that prevents 
vibration loosening. 

Speed Nuts eliminate the use of lock washers and are 50% 
to 75% lighter in weight than other self-locking nuts. They are 
foster to apply.and drastically reduce assembly costs. Double 
your use of Speed Nuts ond you will double your assembly 
savings. Write for literature. 


TINNERMAN PRODUCTS, INC. 
2022 FULTON ROAD . CLEVELAND 13, OHIO 
tn Conade ... Wallace Bornes Co., Lid, Hor 
In Englond . . . Simmonds Acrecessories, 


SCheres 


been a 


big change 


Tue GAME is the same—but look at the 
clothes! The principle of the tapered roller 
bearing hasn’t changed, either—but Tyson 
has developed an All-Rolls design which has 
vastly improved bearing efficiency. 


When Tyson found a way to add thirty 


‘Gos TYSON BEARING CORPORATION 


TODAYS 


percent more rollers around the raceway, they 
set a new pace for bearing strength and 
rigidity. They increased load capacity. In 
many cases, they doubled bearing life. 


The big name in bearings today is .. . TYSON! 


+ MASSILLON, OHIO 


HEAVY-DUTY BEARING 


* KEEP ON BUYING WAR BONDS x 
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knockout specialist 
from stratosphere fo sea level 


Having won a reputation as master of the stratosphere, 
the Republic P-47 Thunderbolt now demonstrates its power as @ low-level fighter-bomber 
in clearing the way for invasion. After attacking without warning 

at tree-top levels, the Thunderbolt speedily heads skyward at a new, faster 

rate of climb—aided by new wider Curtiss Hollow Steel bi 


‘a _—— CUR i — 


ewan “ Curtiss-Wright Corporation, Propeller Division 
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IDEAS 
WANTED 


for new products 
for postwar 
manufacture in 


CAMERA OR 
OPTICAL FIELD 


including projectors, 
movie apparatus, 
instruments, industrial 
measuring devices or 
similar products. 


large camera manufacturer, now 
busy on war production, seeks ideos 
for new products or improvements 
on old products for postwar man- 
vufacture and distribution. Anxious 
to deal fairly and generously on 
royalty basis, outright purchase or 
other terms to be negotiated, Write 
nature of your idea and appoint- 
ment will be arranged. You will be 
protected completely. Do not dis- 
close details—or describe idea in 
first letter—simply specify field 
and general nature. 


Popular Science Monthly, Box CCU-8 
353 Fourth Ave., New York 10, N. Y. 
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Postwar Battle Strength 
(Continued from page 2 


followed by periodic “refresher” courses 

| during summers. The program could be 

| enacted into law at any time, with the pro- 
vision that it would take effect at the cessa- 
tion of the war, or upon proclamation by the 
President. 

Upon the extent of this vast reserve of 
manpower, the size of our standing Army 
would largely depend. It could be held to 
a minimum, with consequent economy, if 
universal military training provided for its 

| immediate expansion in time of emergency. 
Nevertheless, it would probably be the larg- 
est army in our peacetime history. By way 
of comparison, the peak of Army strength in 
a year when America was not at war was 
about 800,000, near the end of 1940. In mid- 
1941, a few months before Pearl Harbor, 
growing war tension boosted its strength 
to more than 1,500,000. For our future per- 
manent Army, a figure at least as large has 
been unofficially recommended. 

Our Navy of the future will be shaped to 
fit an entirely new strategic concept of mo- 
bility. Until recently, it has been a fun- 
damental doctrine that a fleet's strength 
falls off sharply as it ventures far from its 
main bases, to which battle-damaged craft 
must return for repair in big dry docks. 
Hence, observers must have been puzzled by 
the operations in Far Eastern waters of 
some of our newest and finest battleships 
including the North Carolina, the Washing- 
ton, and the South Dakota—and a number 
of our older capital ships. Much as a clash 
with the Japanese battle fleet might be wel- 
comed, it seemed risky to venture so far 
from our home bases and so near to those of 
Japan with anything less than our whole 
naval might. 

Now the Navy reveals how it unleashes its 
men-of-war to fight far from home with un- 
diminished power. Giant floating dry docks, 
big enough to take a battleship, travel with 
the fleet. Any island harbor suitable for a 
fleet anchorage automatically becomes 1 
first-class naval base. Towed separately to 
the scene of operations, the seven sections 
of the largest type fit smoothly together to 
accommodate a capital ship or an aircraft 
carrier, according to Rear Admiral Edward 
L. Cochrane, Chief of Bureau of Ships. 
Smaller docks of one-piece design serve for 
cruisers. Significant as a sidelight is the 
fact that the island which serves as an ad- 

| vance base need have no land defense works. 

During its temporary use, the guns of the 
fleet provide sufficient fortification. 
(Continued on page 244) 
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TOUGH ... but oh so gentle 


YPRE Little engine troubles soon 
become big, expensive problems, if 
neglected. And one of the most com- 
mon causes of engine trouble is worn- 
out piston rings. 

Whenever your engine shows signs 
of ring failure—oil-pumping, smoke and 


loss of power—go to your motor service 
man. He will show you how to save oil, 
check cylinder wear and step up engine 
performance—with Hastings Steel-Vent 


1G COMPANY, HASTINGS, MICH, 
Mfg. of Canada, Ltd., Toronto 


* HASTINGS stece.-vent 


IT’S A PRIVILEGE 
TO BUY WAR BONDS 


* 


Qe 


x 
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PISTON RINGS 


TOUGH on ox-eumeinc GENTLE on crunoce wares 
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APPARATUS, Consolidated Vultee Test Engineers on the ground can direct a test pilot in 


flight maneuvers and read the results of the maneuvers even before the pilot knows them himself! 


Soap opera? No, test flight! 


1924—Will it fly? 
1934—How will it fly? 
1944—Will it fly the wa 


said it would? 


0 ANSWER that last question, Consoli- 

dated Vultee Aircraft Corporation main- 
tains one of the most elaborate Flight Research 
Departments in existence. 

‘Today’s test crews are provers, rather than 
discoverers. The engineers tell them what the 
Liberators should do—and then the test men 
go upstairs to prove it does. 

‘To speed and simplify their investigations 


(which cost around $400 an hour) Consoli- 
dated Vultee has perfected many devices and 
techniques now used by the entire industry. 
One incredible device (above) flashes a 
continuous stream of test data to a radio 
receiver on the ground. 

The ground receiver instantly records on 
paper tape, sound film, and wax discs the 
readings of every instrument and gauge on 
the test plane. 

Should trouble develop, the ground men can 
actually warn the pilot before he is aware of 
its existence! 


CONSOLIDATED VULTEE AIRCRAFT 


LIBERATOR A-engine bomber CATALINA . 
CORONADO . patrol bomber 
SENTINEL . “Flying Jeep” 
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patrol bomber VALIANT . . . basic trainer 
transport VENGEANCE . . dive bomber 
RELIANT navigational trainer 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you, 


MACHINE 
GROUND 


New Precision Step Drill Grinder Simplifies 
Production and Maintenance of Step Drills 


‘The quality of a step drill produced by common method: 
ps almost entirely on the skill and attention of the indi- 
dual tool maker. pores with the mee of the pre- 


uniformity, eae 
production of step di 


The apparent advantages 


ined through the use of the step 


drill grinder are: Permits mass production of drills ground to Smetors"duninishing in stops, Yale: 
exact specifications, entirely independent of the human element. _Speraion for sip ails which hot oon 
Maintenance, too, is no longer an obstacle as step drills pro- _—been neglected due to difficulty in obtain. 
duced by this method are quickly sharpened by the same —_'"@ end mointolning step drills, 


uniform machine-controlled operation. With the step drill 
grinder step drills can now be made from standard drills. These 
advantages result in a wider application of step drills which 
provide a definite saving of machine tools, man-hours and cost; 
this in turn results in greater production. 


‘You know there are plenty of benefits in chewing gum, too. 
‘That's why all of the Wrigley’s Spearmint we're able to make 
from our available stocks is going overseas to our fighting men 
and women. You know what a lift it’s been on the job and we 
wish we could supply everybody, because we have pride, too, in 
‘our workmanship and productivity. But there just aren't enough 
available top quality raw materials right now to do it. When 
we can produce it in sufficient quantity, it will be back to you 
with the same fine flavor and chewing satisfaction ... Wrigley’s 


‘ ‘Step drills produced by our method ere 
‘Spearmint has never been changed! Series rotors Oy one mes ae 
You can get complete information from Spiral Mfg. nchian-seeiratied meted: 
Gorp., 5022 North Kedzie Avenue, Chicago 25, Winois. v-128 
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When Army tanks, jeeps, trucks, “Ducks,” 
combat cars go into action, spark plugs 
must do their job—and keep doing it. To 
assure this unfailing performance, the 
Army takes great pains to check and clean 
its spark plugs,—millions of which are AC's. 


As a “home-front soldier,” you should 
take equal care of your spark plugs. All 
plugs should be cleaned and adjusted every 
3,000 miles. That assures longer life, 
maintenance of engine power, better gas 
economy. Only when badly worn, should 
spark plugs be replaced. When you replace 
with new AC's, utmost reliability is certain. 


Give your spark plugs this care and you 
will get the most from them—and also 
conserve materials, gasoline, and oil for 
our fighting men. 


CLEAN PLUGS 

SAVE UP TO 

ONE GALLON 

OF GASOLINE 
1M TEN 


BUY THAT EXTRA WAR BOND THIS MONTH 
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Postwar Battle Strengtt 


(Continued from page 240) 


Thus the spotlight falls upon the Japa- 
nese-mandated clusters of islands in the 
Carolines and the Marianas, and the Japa- 
nese-invaded islands of the British-owned 
groups. “Destruction of the Japanese Em- 
pire” must pave the way for victory in the 
Pacific, declares Admiral Ernest J. King, 
Commander in Chief of the United States 
Fleet and Chief of Naval Operations. What 
else can that mean, among other things, than 
stripping Japan of Pacific islands she never 
owned? Certainly the ones we have wrested 
from her with American sweat and blood 
will not be handed back. That we seek no 
territorial aggrandizement, as made plain 
in the Atlantic Charter, does not conflict 
with acquisition of bases essential to our 
national security. As the expression is 
heard in Washington, it would not be sur- 
prising if we picked up some real estate. 
As for such cases as our ejection of the Japs 
from Tarawa, a British possession, there 
have been delicate hints to the effect that 
Great Britain might not object to our per- 
manent occupancy, in the course of a gen- 
eral postwar settlement. 

One realistic fact stands apart from dip- 


| lomatic finesse and hopeful dreams of inter- 


national organization. The United States 
will emerge from this war with the greatest 
navy in the world. Britain's should be a 
good second. What could be more natural, 
therefore, than to co-operate in policing the 
seas? No formal treaty would be necessary. 
An armchair strategist might envision a mu- 
tual agreement under which the United 
States Navy would patrol the western half 
of the Atlantic, and the whole Pacific, ex- 
cept for the waters bordering British domin- 
fons. Britain, on her part, might assume 
control of the eastern Atlantic, the Medi- 
terranean, and the Indian Ocean. 

In the potential trouble spot of the South- 
west Atlantic, we would do well to seek the 
participation of friendly South American 
powers. The modest size of their navies 
could be materially augmented by trans- 
ferring to them some of the smaller sur- 
plus' warships from our peacetime Navy, as 
recently recommended by a House naval 
subcommittee headed by Representative F. 
Edward Herbert, of Louisiana. 

Joint maneuvers, with exchange of high 
command, would foster good will and per- 
fect plans for hemisphere and world con- 
trol of the seas. 

People who believe in a big navy, a re- 


| cent survey indicates, are backed by an im~ 


(Continued on page 248) 
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A Camera Fan is M 


‘Among Johnny's first pictures are this 
and the one at left, of the kidsnext 
door. They're certainly no pi 
winners . . . but Johnny, 
beginners, didn’t know’ so much 
about composition in those days. 


Johnny got his start at age 13, with a 
‘niversal. For even then Universal 
was ahead of the field, by pro- 
ing a candid camera at a 
price so low that millions of little 
johnnies could afford to buy it. 


= 


Re 


John’s not taking many pictures now. But 
you should have seen his eyes light 
up when he spotted Universal 

name on his Navy Binoculars! 
Universal’s at war, too, making 
fine ‘military optical instruments! 


“ahead of the 


Universal was agai 
field with a camera that could stop 
action faster than any other candid 
camera available before the war. 


ADE...not born! 


When Johnny entered high school, Dad 
gave him a better Universal, He 
Joined the school camera club and 
started reading hobby magazines 
like this one. Some of his photos 
even made the school year book. 


The war will end... 


And thousands of Johnnies 
will come home, Then, fans 
Tike John, and others who 
aren't fans yet, can look 
forward to a whole 


series of great Unive 


cameras and photographie 
equipment, For Un 
still pioneering . .. this time 
wale 


in methods of 


ries 
on of 


precision produ 
military optical instruments, 
ton Uni 
utilize these achieve 


in its postwar camera 
program. Expect your next 
camera to be a Universal 


Remember: One picture from bome is worth a thousand words to a Serviceman 


Ve 


Uuversar [amera [ore 


NEWYORK » CHICAGO « HOLLYWwooD 
age 5 

“ Peacetime Manufacturers of Mercury, Cinémester, Corsair Cameras and Photographic Equipment 
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STRIKING POWER 


More than 50,000 Allison engines have been built for the use of 


Alllied fighting pilots around the globe. These skilled pilots 
using fighting planes powered by these engines have 
established a lopsided “box score”” in our favor. 
That is testimony to the striking power of 
good men armed with good American _ 
fighting equipment. * It 
is also an indication of 

aircraft engine performance 
you will be glad to have 
in the planes you use 


after final victory. 


POWERED BY ALLISON 
P38—Light 
P39—Ai 
P.go—Warhawk 

id P-51— Mustang 


a i “ S A h Allison engines 
- built for the U.S. Ai 


rmy Air Forces 


U 


KCKEEPAMERICASTRONG >») 
C BUY MORE.WAR BONDS §/ 
oY mony y 


, 
© 


Esery Sunday Afternoon 


GENERAL MOTORS SYMPHONY OF THE AIR — NBC Network 
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AGAIN. ZENITH MAKES 
HEARING AID HISTORY! 


Brings New Smartness and Style 
at No Extra Cost with the 


New Neutral-Color 


Earphone and Cord 


(Zs made heating aid hisory by being 

fine precision quality within reach of 
all. Now Zenith follows through—makes 
history again—brings you, in its complete 
production, an entirely new standard of hear 
ing aid smartness and style! 

‘After years of research-Zenith now docs 
for the hearing aid what modern styling did 
for eyeglasses! Now America’s hard of hear 
ing can wear an aid with visible parts thac 
are scarcely noticeable, because they blend with 
any complexion. 

This smart new Zenith ensemble brings 
an attractive new “look of youth” to the 
hearing aid, You'll notice it immediately 
when you look at yourself in the mirror 
Now, no one need feel self-conscious abour 
wearing a hearing aid. 

See the proof of this today. And heer the 
proof of excellence in performance that has 
made America swing overwhelmingly to the 
New Zenith Radionic Hearing Aid. Visie the 
Zenith-franchised dispenser nearest you. Or, 
for complete information by mail, use the 


ZENITH RADIO CORPORATION, 
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pressive number of United States Senators. 
‘They will be relieved to know that we do 
not contemplate scrapping any of the big 
fellows—our battleships and large aircraft 
carriers, now afloat or building—under any 
postwar plan. (Shipbuilding miracles since 
Pearl Harbor have shortened the time it 
takes to build a battleship from 39 to 32 
months, according to Admiral King, but the 
time is still far too long for a country fac- 
ing a sudden emergency.) Likewise, our 
monster 45,000-ton aircraft carriers will go 
forward to completion. Plans for limited 
naval disarmament concern no warships 
larger than destroyers except, perhaps, for 
a few cruisers. And these will not be 
junked or sunk. Those kept in our posses- 
‘sion will be laid up with the aid of the most 
modern preservatives, which can be applied 
with a spray gun to form a corrosion-resist- 
ing film. Moisture-absorbing chemicals such 
as silica gel or calcium chloride will help 
keep machinery from rusting. Thus pro- 
tected from the elements, recent naval ex- 
periments upon the old catapult ship AVC-1 
show, they can be readied at short notice to 
put to sea. 

Powerful as our Navy will remain for 
years to come, it will be a forward-looking 
policy to build at least an experimental 
battleship, cruiser, and craft of other types 
from time to time. In this way, the latest 
ideas in naval design will have prompt trial, 
and plans will be ready for future use. 

Aviation, in contrast with sea power, 
would be advanced rather than weakened 
by scrapping warplanes! No better example 
could be found of the number of interlock- 
ing factors concerned in keeping our Army 
and Navy air forces at top efficiency. 

‘We might maintain more planes than the 
rest of the world combined, and still be in- 
ferior in air power to a nation possessing 
later models. Craft shot down or damaged 
beyond repair in combat, and others simply 
worn out in accelerated war service, to- 
gether make up almost a negligible propor- 
tion of our true air losses. Old Man Obso- 
lescence accounts for the rest. Many a per- 
fectly good combat plane has been relegated 
from the battlefront to a training base, or 
junked for whatever parts can be salvaged, 
simply because it has been outdated by an 
improved enemy design. In the roar of wind 
tunnels and the hum of aircraft factories are 
born the machines that in months to come, 
will plague the Allies and the Axis. 

‘Never before has there been such pressing 

(Continued on page 250, 
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Tr's the way F/O 
George B., ends his letter that ex- 
plains how Harley-Davidsons and mo- 
torcycling get under a fellow’s skin: 
“Am an American in the Canadian Air 


rid- 


twenty ye they are the best. I 
firmly motorcycling experi- 
ence helps a lot toward being a good 
pilot. There's a marked similarity io 
the way both machines handle. I still 
yearn for my Harley-Davidson which 
‘used to keep me in good physical 
shape. I have saved more than 
enough to buy a new Harley-David- 
son after this fracas is over. I remain, 
an old Harley-Davidson bug.’ 
That tells the story, men. Once a Harley- 
Davidson owner, you'll always want one. 
BUY WAR BONDS NOW — own a new, 
war-proved Harley-Davidson after Victory! 
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| Postwar Battle Strength 


(Continued from page 248) 


need for research, Rear Admiral D. C. 
Ramsey, Chief of the Navy's Bureau of 
Aeronautics, tells the writer. Phenomenal 
developments of today and tomorrow—jet 
and rocket-propelled warplanes, and air- 
craft traveling faster than the speed of sound 
—demand that American aeronautical en- 
gineers keep us in the forefront of world 
progress, he declares. And they are doing 
it. Into a single airplane engine, to men- 
tion just one achievement, they have just 
succeeded in packing the unheard-of figure 
of nearly 3,000 horsepower. Such a power 
plant almost inevitably means new airplane 
| types to take the fullest advantage of it. 

Hand in hand with research goes the 
production capacity that translates engi- 
neers’ blueprints into fleets of airplanes. So 
high does it rank in importance that military 
men judge a nation’s air power not so much 
by the number of planes it has, but by the 
rate at which it can build them. Magnificent 
is the only word to describe the effort of 
airplane factory workers who have expanded 
America’s output of aircraft between Janu- 
ary, 1940, and March, 1944, by 3,400 percent 
in number of planes and by 6,800 percent in 
tonnage. 
| In postwar years we can safely get along © 
| with a fraction—perhaps one third—of our 
| wartime air strength, always provided that 
we can rely upon rapid expansion of war- 
plane output in an emergency. Expected 
strides in civil aviation should provide an 
abundant reserve of experienced airmen, 
and of some types of planes that can easily 
be converted for war service. Rip out the 
passenger seats of a commercial airliner, 
for example, and you have an excellent mili- 
tary cargo plane. But nothing in the world 
can be converted into a satisfactory bomber. 
| Peacetime maintenance of our warplane 
| fleets, and the capacity to expand them, 
should therefore include a steady flow of 
orders for strictly military types, to keep 
these factories humming. ‘This would form 
a part of an orderly replacement program— 
amounting, say, to one fifth of our total 
number of planes yearly—to assure us of 
up-to-date air forces. 

There, then, are the elements of a sug- 
gested plan for America’s peacetime mili- 
tary establishment. Enthusiasts for one or 
another of the armed services—land, sea, or 
air—may feel that it deserves more special 
emphasis. But only the intimate teamwork 
of every service could ‘effect the history- 
making Allied invasion of France, and great 
seaborne actions still to come. 
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standard tool equipment 
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| sembly and maintenance 
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direct-to-user tool service 
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in key production centers. 
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‘TAKE ADVANTAGE of this government-approved program 
intended to train the maximum number of our ii 
the use of small arms. 


Here is invaluable training for all prospective service men, 
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firearms constitutes a real service to our country now and 
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A Few Cents’ Worth of 
SMOOTH-ON 


may save 


A Costly Repair Bill 


LEAK in the plumbing, a crack in the 

boiler, a hole in the water tank—those 
household troubles that might cause wait 
ing for a plumber or handyman and an ex- 
pensive repair job—nowadays are more 
often quickly and inexpensively fixed by 
the householder, himself, with the aid_of 
handy Smooth-On No. 1 Iron Repair Ce- 


ment. 
y to use—no 


You'll find Smooth-On. easy 
heat or dismantling required—and with it 
you can make effective, workmanlike, dur- 
able repairs to home equipment which is 
impossible to replace for the duratior 

Keep Smooth-On handy for emergencies. 
It’s inexpensive and on sale at your neigh- 
borhood hardware store in 1%4-0z. and 7-02. 


containers. 


40-PAGE 
REPAIR HANDBOOK 

is invaluable aid to 
garage and shop repairs. 170 
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Five New U.S. Planes 


Continued from page 59) 
itself has unusual details. For example, it 
has devices to handle 37 different types and 
sizes of bombs. It was found that if six 
feet were added to the original length of 
the bomb space not only could the original 
load of big fellows be carried, but the same 
weight could also be carried in small 
bombs. 

The controls of the plane are so perfectly 
balanced that no booster motors are needed. 
In fact, the controls moved almost suspi- 
ciously easy when the writer tested them 
after a flight as the guest of Boeing at 
Wichita, Kans., a few weeks ago. They had 
about the same feel and touch as those of 
a Piper Cub in flight. 

‘The giant dorsal fin gives amazing sta- 
bility. Even though two engines on one side 
may quit during the take-off, the plane will 
not swerve dangerously. The leading edge 
of the stabilizer turns up in the manner of 
an inverted airfoil. This prevents stalling 
of the stabilizer at a critical flight attitude, 

There are 129 different electric motors 
on each plane, plus 26 motor regenerators 
and seven generators. The last-named 
are capable of 57,000 watts rated output, 
with 50-percent step-up for limited pediods. 
‘The 129 motors range from tiny units of 
1/100 horsepower up to some of six horse- 
power. 

The main landing gear weighs 5,615 
pounds, while the nose gear, with its double 
wheels, weighs 1,036 pounds—about the 
same as a loaded light plane. The main 
landing-gear tires contain 21 pounds of air 
at 75 pounds’ pressure per square inch, 
while the nose-gear tires carry only three 
pounds of air at 50 pounds’ pressure, or less 
than the tires of a bicycle. The fuselage 
contains about 5,000 cubic feet, or nearly 
twice the cubic content of an average rail- 
road box car. 

Nearly two tons of synthetic rubber are 
required to make the 30 bullet-sealing fuel 
tanks carried aboard the Superfortress. In 
all, there is close to 5,000 pounds of rubber 
in this plane, contained in over 200 different 
parts. 

An unusual item carried into combat is a 
supply of “lipsticks” of a lubricating ma- 
terial used by the crew members to prevent 
doors from sticking. 

Crews are carried in pressurized com- 
partments in order that they may fly at ex- 
treme altitudes to and from their targets 


| and arrive over the area in the best possible 
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pressurized through use of part of the air 
fed to the engines by the dual superchargers 
on each engine nacelle. Boeing, who pio- 
neered the pressurized Stratoliners before 
the war, have worked wonders with the 
B-29 to give the crew the best possible com- 
bat conditions through this pressurizing, 
which maintains comfortable conditions 
within, no matter what the altitude. 

The compartments are deflated or de- 
pressurized when entering the bombing 
area, and the crew goes on oxygen. After 
the bombs have been dropped and the plane 
turned toward home, the pressure is again 
built up to a comfortable level. The de- 
pressurizing of the chambers is done in- 
stantly. It has been found through research 
and actual experiments that an instant de- 
flation ofa pressurized chamber results in 
less actual discomfort and harmful effect on 
the personnel than a gradual decompression, 
The reason for the decompression over the 
target area is that the crew cannot afford 
to have to a scramble around for oxygen 
bottles should the compartments become 
decompressed through enemy flak or gun- 
fire during the critical bombing run. 

Since the compartments can instantly be 
recompressed to the required pressure alti- 
tude after the bombs have been dropped, it 
is only for a matter of minutes that the 
crew works in the decompressed chambers. 
There is no physical reaction to this at all, 
and the crews have the added protection of 
individual oxygen supplies during the criti- 
cal moments of the mission. Not only are 
there more than enough plug-in oxygen 
stations about the ship, but each crew mem- 
ber has his own “walk-around” oxygen bot- 
tle attached to his electrically heated alti- 
tude suit, 

The story of the development of these 
pressurized cabins is a saga of engineering 
achievement. Many obstacles had to be 
overcome before they were finally perfected, 
but so successful are they in their latest 
form that Wellwood E. Beal, Boeing's vice 
president in charge of engineering, believes 
that all postwar commercial planes will be 
designed with pressurized cabins for the 
passengers. 

The B-29 compartments have been sub- 
jected to every grueling test that the plane- 
wrecking testing department could dream 
up. They have undergone machine-gun fire, 
cannon fire, and simulated flak damage. 
They have been pressurized until they ac- 
tually burst wide open. 


‘Continued on page 262) 


POPULAR SCIENCE 


(WILLIAMS 


USE OF WILLIAMS? pROP-FORGED Toots 


THREADING TOOL HOLDERS 


Application of Thread- 
Oe teat colar Cage 
mist be held peretiel 
tka eockine tea cage — 
Shea etting took iT 


point vertically to 
exact center of the 
work. Then place a 
Center Gage wi 
ck edge in contact 
with the work, or the Tailstock Spindle, and adjust 
the Tool horizontally by fitting the cutter point ex- 
Thread cutting in the engine lathe is one of _@#2y into the 60° angle notch in the front eilge of 
the most exacting lathe operations, and one (sce illustration), Tighten the Tool 

ew. : “ Post Screw, using cau ge position of 
which requires a thorough knowledge of 

ates ‘d 5 the Holder. Apply cutting oil to the work gen 
change gear principles and procedure. How- c 
8 when threading steel. 

ever, the accuracy and quality of the final 
job depends upon the cutting tool its 
‘An explanation of the proper application 
of two types of Williams’ Threading Tool 
Holders follows: 


Made in 4 sizes, with formed cutters 5/16"to 5/8” thick. 


‘The High Speed Steel Formed 
tool is equipped is ground to an i 


utter with which this 
ded angle of 60" 
and is backed off for correct clearance, In regrinding, 
the top edge only is ground, thus assuring a point of 
proper form and angle as originally supplied, 

Procedure in setting this tool is the same as explained 
‘This tool is designed for both fine and coarse thread- for the Spring Head Tool. In adjusting height of Tool 
ing. Its Spring Head is equipped with a Locking Nut sas to center on the work, do not use the Stop Screw 
which provides the rigid backing required for heavy on the side of Hol nt is used to 
cuts; when loosened, the Holder becomes a Spring compensate for metal removed from the cutting point, 
Tool for finishing work. Finished High Speed Steel in regrinding. The 
cutters are furnished with this tool having each end top surface of cut- 
ground to a"V” point forming an angle of 60°. ting point must al- 
‘To set the Tool, first adjust the cutter so that only ways be horizontal 
the ground portion projects beyond the holder. Now _ when threading. (see 
set the Holder in the Tool Post, adjusting the cutter illustration). 


SPRING-HEAD HOLL 


Made in3 sizes for cutters 1/4",5/16" and 3/8” square. 


This adjustn 


J. H. WILLIAMS & CO., BUFFALO 7, N. 


| DATA | ON USE OF SHOP AND HAND TOOLS 
Your name and address in the margin below will bring 
SH EETS 12 Tool Holder Data Sheets (punched for 3-ring binder) 
and a list of our complete Data Sheet series. Mail to 


above address, Dept. PS, 


AUGUST, 1944 Buy War Sevings Bonds ond Stamps regulerly. 259 


CAMERA FANS! 


...send for this 


FREE BOOKLET 


\ . 
Write | Get Your 
ee Copy Now! 
1s, you how 
uipment.. Prepared by ‘Kalart"in coopera: 
tion with’ leading “camera technicians and 
Hahlaeturess Hvery comets fan" should 
The Kalart Company, Inc. 
Dept. 178—Stamford, Conn. 


A 


PAINT STRIPING TOOL / ONLY 
Tuy oOo 


Post 
PAID 


For Real Summer Fun, Build and Fly these 


—> Super 
Gliders 


ervice and tong tite 
yecause of the quality 
to finished pump: | 
: igus Then, Oe, 

ow, | Each Kit only $9.50 Stsrbe 


Atyour dealers, or 
Greet. (Aad 


that performance ani 


pump. 
CB eataior. 


‘Thos. "Whielwi 
BUY WAR BONDS + BRING VICTORY QUICKER | Cleveland Model & Supply Co., 4508076 Lorain Ave., Cleveland 2, Ohio 
260 Buy War Savings Bonds ond Stamps regularly. POPULAR SCIENCE 


weaarter PROOF 


=A 


Waterproof, shockpr ti-magnetic, radium 


diol and hands, unbr crystal, precision 
tested 

Wiewots soinans steel bock $39.75 
Wiewel stointew steel back $42.50 
No, KY 330 


TT jewels, oll stoinless 
Prices tnelude All Fe 
Po 


Mall Orders Promptly Fitted 


0° 
Write for Free Illustrated Booklet “KY 


BELL WATCH COMPANY 


Time ond Life Bldg, Rockofaller Center, New York 20, N. 


YOUR After-WAR 
TA-PAT-CO SLEEPIN' 


WORTH 
WAITING FOR! 


Each day brings us nearer to the time we 
can offer you a Ta-Pat-Co that will have 
all the new features developed from years 
of experience in making hundreds of 
thousands of sleeping bags for the armed 


THE AMERICAN PAD & TEXTILE COMPANY 
GREENFIELD, OHIO. 


In peace and in war, the leading monstocturer 
bres t and Sleeping Boge 
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leconditions, Reeves 
ded Government 


# tensile strenath 


tions. It hos geo 
specifica! cnapsing ond scuffing 
resists tearing, sneoein cer ond er 
Its dyes ore fos it tellors 


ory, holds i be ble 
to get thi cumtarpostwar work cet 
Tore ond it after Vicor 

a than 1% 


Residual Shrinkage less 1 


REEVES BROTHERS, ae 


54 Worth Street, New York 13, N.Y 


ELASTI-GIAS 


Belts & Braces 


Limited stocks on hand at our New 
York. Chieago.and Los Angeles Ofices 
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BEFORE STARTING 


DIRTY WORK 


Rub on 
“PRO-TEK” 
like a 

cold cream 


When 
through work, 
grime and paint 
wash right off 


DU PONT 


PRO-TEK 


HAND PROTECTIVE CREAM 


FEEDS COAL & EMPTIES OWN 
ASH FROM FURNACE ! 


A remarkable stoker already used by thousands of home 
‘owners—hts into any furnace or boiler. Manufactured for 
‘over 9 years. So automatic that it takes coal from your 
present Coal bin, going around corners if necessary, feeds it 
\ce, burns it as demanded by a thermostat located 

‘quarters of your home, and empties the ash 
‘container. There is no coal to shovel, or clinker 
to dig! Made in several sizes. .. If you are planning to build 


a home in the future, choose the complete Air Conditioner, 


POCAHONTAS FUEL COMPANY INCORPORATED 
341 East 131st Street * Cleveland 8, Ohio 


POCAHONTAS 


BIN-FEED ASH REMOVAL STOKERS 
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INVENTION AUTOMATICALLY | 
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Five New U. S. Planes 


(Continued from page 258) 


‘They found that the compartments under 
pressure will take many holes from ma- 
chine-gun fire and even cannon shells with- 
out losing any appreciable amount of pres- 
sure, so efficient are the superchargers. To 
take care of any but the largest holes, pads 
have been designed to be applied while in 
flight. They are held against the inside of 
the hole by the internal pressure. 

‘The designing of the clear plastic blisters 
to withstand the internal pressure was a 
major problem. Not only did they have to 
withstand the internal pressure, but the 
twisting of the opening due to flight stresses, 
the vibration of the plane, and the changes 
of temperature. On one flight over ‘Texas 
at an altitude of over 30,000 feet, a crew 
member unfastened his safety belt to lean 
out into the blister to observe something on 
the outside of the plane, He leaned slightly 
against the transparent plastic dome. With 
a roar, the blister gave way, and out went 
the crew member. Fortunately he was 
wearing his parachute and had his “walk- 
around” oxygen bottle and mask. He landed, 
many minutes later, unhurt but consider- 
ably wiser. As a result of this incident, 
metal-rod “snoods” were fitted over the 
domes of plastic until a better and stronger 
fitting could be devised. 

Many unexpected things developed as a 
result of the ability of the B-29 to fly and 
fight well over 40,000 feet. For example, it 
was found that many compounds and ma- 
terials froze while others actually boiled 
and steamed at the high altitudes. To the 
amazement of all, sponge-rubber seat cush- 
ions swelled to enormous size, owing to the 
expansion of the millions of tiny bubbles in 
the material, and had to be redesigned. The 
plastic turret domes had to be redesigned 
because they steamed up at high altitudes. 
‘To overcome this, hot air was played over 
the inner surface, but then it was found 
that the great difference between outside 
and inside temperature caused the plastic 
to fracture. The entire composition and de- 
sign of the domes had to be done over so 
that they not only would resist the changes 
in temperature and pressure, the vibrations 
of the plane, and the combat stresses, but 
also would remain as nearly optically per- 
fect as possible. 

‘The B-29 and the other hard-hitting mem- 
bers of the AAF’s Varsity will see action 
on all fronts within the next few months, 
carrying the ball not only into the enemy 
team’s end zone but right on into their lock- 
er room.—C. B. COLBY. 
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Who travels the last hundred yards to victory 7 


HIS “TYRANTS’ WAR” is a modern war, all 
right, but— 
‘The Infantry is still “Queen of Battles”—still 
the decisive factor in combat. 

For it is the foot soldier who travels the last 
hundred yards to a decision. 

Of course, the magnificent contribution of 
the Navy and of the Air Forces is absolutely 
essential to victory. No less vital is the assist- 
ance of the Armored and Tank Destroyer units 
and the Engineers. And the Infantry could not 
continue to fight but for the Technical and Sup- 
ply Services which are ever on hand to provide 
supplies and communications, and to care for 
the wounded. 

But the great goal of the other Arms and 
Services is to bring the Infantryman to a posi- 
tion from which he may advance to hand-to- 
hand combat with the enemy. 

Advancing across that last hundred yards 
of shell-torn field is the supreme test of battle. 
Generally it follows a nerve-wracking inching 
forward under enemy fire, under cover of the 
supporting fire of artillery, of the Air Forces, 
and of the heavy weapons of the regiment. 

But as the Infantryman approaches the 
enemy lines, all this supporting fire must be 


lifted. He is “on his own.” There is nothing in 
front of the front line of the Infantry except 
the enemy, Then the outcome rests entirely on 
the effectiveness of his own individual weapons 
=the rifle, the bayonet, the carbine, the hand 
grenade. And, most important of all, on the 
doughboy’s courage and skill. 

‘When you read the newspapers or listen to 
radio news broadcasts which tell of the capture 
of an enemy position, salute the foot soldier— 
the Infantryman who bears the responsibility 
for the final decision—the decision of Victory, 


* Back the attack!—BUY MORE THAN BEFORE! *« 


SPERRY 


CORPORATION 
20 Rockefeller Plozo, New York 20 


‘Through the following Divisions, Sperry precision 
instruments and controls serve the Armed Forces 
on land, at sea, and in the air. 
FORD INSTRUMENT CO., INC. 
SPERRY GYROSCOPE CO., INC. + VICKERS, INC. 
Waterbury Tool Division, VICKERS, INC. 


SYN-FLO 


QUID-PLASTIC 


YOU APPLY WITH A BRUSH 


DRILL PRESS OWNERS 


|) were’s 1 root witx 5 pisTINcT USES 
THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


wes & sunraces « panes tans $9 SO 
TS + TENORS connie. 


STEEL TOP AUXILIARY 
DRILL PRESS TABLE 


* NO BRUSH MARKS 
%* NON-YELLOWING 


avo architects 


SEALS ALL CRACKS. 


PROTECTS WALLS FROM 


MOISTURE, DAMPNESS AND 
SEEPAGE 


Waterproofs and Paints in ONE Easy, Quick Operation 


GUARANTEED to waterproof any mason: 
inside oF Outside, below rade oF above 

ide. No skill required —fustb 

iding water to Lia 
frais e1ucen, ete, 0D Os 


At most dealers}, ,DSTRIBUTORS WANTED 
fr erdor_ divect _ [Aton talon leche eats 


Dept. ES, 25 W. 44th St, New York 19, WY. 


E ILLUSTRATED 
CIRCULAR 


SUPERIOR PAINT AND VARNISH WORKS 


2254 NORTH ELSTON AVENUE - CHICAGO 14 


110-VOLTS AC 


from DIRECT CURRENT 


KATO ENGINEERING Co., 


A. pliable Plastic that = Aol EH 
plugs holes in and around SE jst ha 


Sereens, easements, drain- * F I ENDOIL x 


boards, sinks, bathtubs, ottle at Dealers 
ete. Stops rattles. 
In winter weatherstrips 


windows. 


MANY USES IN 


THE HOME 
Keeps out dust and dirt, mosquitoes, fies, ) 
ants and other insects. | Pee reodg and farm 
Easy to apply. Unrolls like ribbon. Ad- eeision wht axenne 6 : 
heres to any clean, diy surface, Just press | akeabry Rooms eal Pleasant 
into place and it stays put. Does not shrink, agptstoreroom or closet, ORt-Ailt Chem 
crack or chip. Sespe vecean ey Prowente mock’ coed 
‘About 80 feet to aroll. Atyour Dealer’s or $1.25 postpaid Eacrandesnbgre Sees oenion Goomen bets 


Sond for Circular ‘emical, $5.50 £.0. 


=> See Pisa Rina ie wart Wot teer! 
J. W. MORTELL CO. —— (tai) TAMMS SILICA COMPANY 
534 Burch St. Zama N.LASALLE STREET, CHICAGO 2,1LL. 


264 end Stamps regularly. POPULAR SCIENCE 


Speed Sweep 


WITH A BACK OF STEEL 


Work Out of Tough Sweepheg Tobs 


Steel back of Speed Sweep brushes is the bosis of unique 
construction for foster, easier, better sweeping. Block is 
narrower — easier to handle. Tufts of longer, better fibres 
ore more compact — provide “spring and snap” action. 
Handle instantly adjustable to height of sweeper — re- 
duces fatigue ond strain. Speed Sweep brushes ore built 
to outlast ordinary brushes 3 to 1. 


FULLY GUARANTEED. Since 


(6) Muwaunee Dosriess .2333%.. 


528 N. 22nd St., Milwaukee 3, Wis. 


WANTED: 


IDEAS! 


snged, Send copy of patent or 
Your information confidential. Thia nervice ts free to you. 


NEW PRODUCTS DIVISION 
DESIGNERS FOR INDUSTRY, INC. 
‘2915 Dotrolt Ave,, Dept. $-7,, Cleveland 13, 0. 


YOU CAN EASILY MAKE 


Telescopes—Magnifiers—Photographic Gadgets 
and HUNDREDS of EXPERIMENTS with 


cor LENSES 


cost 


Big 10 Page Project and Idea Booklet with 
all scte—deseribes auccesstul developments—points 
the way fo new expect: 


ALL LENSES NEW, finely c-ound and polished. 

very slightly chipped—A SALVAGE BARGAIN! 
Set No. 301-M “Our Advertising Special” 15 Lenses for 
$1.60 Postpaid. For making Your own powerful 
Scopes, low power microscope, strong magnifiers, 
Celis, telephoto lens, dummy’ focusing came 
chrome viewer, stereoscopic viewer, ground gl 


Gadgeteor's Delight"" 35 Lenses 
Contains all’ the lenses in the 


‘Tenses increasing 
making, All Our 


00. 
Sescribing » wide variety of exciting experiments, 


END OF WAR BARGAINS 


(worth up to $30.00) mfg, for U.S. Gov. 
Telescopes No. S-AN . + Perfect for definition and devic 
Atlon—$2'50 Postpaid, No, 5-BN 

Above—$1.50 Postpaid. 


‘Not 80 perfect a 


Power. Order No. 2000-8. $11.00 


unseopes—3" 
ental. 
16 MM. Achromatic Projecting Lenses. Set No, 4002-N 
conalets of 2 cemented achromats, 18.5 Mai, dinme= 
fective focal length of 2°. Originally mig. (or 
$4.00 Postpaid. 


U.S. Government 


EDMUND SALVAGE CO. 


27 W. Clinton Ave., Dept. 10, P.O. Audubon, N. J. 


KEUFFEL & ESSER CO. 


HOBOKEN, N. 1 
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Boy War Savings Bonds and Stomps regularly. 


265 


Build It At Home... From SCRAP! 


THE WORLD'S SMALLEST 
5-CYLINDER AIRPLANE ENGINE! 


5” Bore and 5s” Stroke 


‘You can be the prowd owner of this amazing 5-cylinder, 4 stroke 
78 atrlane engine, butt to 1/40 seale of ie bie Brother 
ow we are. working all out 


fun. MEANWINILE 
NOW. You can buila this 
all of stor any bart—y 
fernp. Any’ parts ‘you 
Iter, at & reasonable price 


COMPLETE BLUE PRINTS are now available, easliy under- 
standable to those with some knowledge of machinists” work. For 
{Mose with less experience or NO EXPERIENCE. at all, we furnish 
‘4 reference book wich covers in detail every phase in ‘the bullding 
f this amasing engine. Easy to read-—eaay to follow. 


A,QOURSE 1M MACHINIST, TRAINING 


ining 
anywhere, "Blue priate and reference book cost only 81.08. Material 
‘will'come to you post-paid, ‘Send check oF tondy-order for $4.98 to 


MORTON AIRCRAFT, DEPT. 2 
3227 HARNEY STREET OMAHA 2, NEBRASKA 


in every battle 
vital jobs.., unfail “std 


incur stag BATTERY 
acne ae un 
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FIRST AID FOR 
BATTLE-SCARRED 
FURNITURE! 


Shinola 


Colored Waxes 
in all colors 


@ Whether you want to cover up cigarette burns, nicks, 
scratches on new furniture...or bring bock the 

mellow finish on on old piece of furniture, the 
Shinola wax to match wood of any age or color. The: 
first-aid-for-furniture waxes, in the handy shoe polish tins, 


‘The scientific combination of oily waxes in Shinola pro- 
vides a protective pliable film which helps repel water, 
dust ond grime. Applied and finished like any other wax, 
1ola waxes buff to a quick, brilliant shine. Swell for 
ther and linoleum, too... 
a is the largest se! 
ing paste polish in America. 
‘AProdect of The BEST FOODS, inc. 


KEEP *EM SHINING WITH 


SHINOLA : 


NEUTRAL — TAN — BROWN — OX-BLOOD — BLACK 


Net. 


BF shock, ploase’ be 


‘HULL AUTO COMPASS 
Sil direct your ear faith 
Fully too, Aer. the wat, 

jealers witi have the im 


‘Assure Victory 
BUY BONDS 
MULL MFG. CO., 


and Veppy ‘Pal’ 
GARDEN TRACTORS 


SHA 


Business. 
BUILD YOUR OWN RIDING 
TRACTOR—“WAR HORSE” 
using old auto parts, powered by 2 LP. 


br larger alrcgpoled” engine’ oF walking 
Spe Garden Tractor ft 3 HP. oF 


convert truck, or auto into Farm ‘Trac- 


Money “Back Guarantee! 
‘SHAW MFG. CO., 5708 FRONT ST. 
atesburg, Kansas 
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PRELUDE TO A PERFECT FINISH | 


Finish must now 
be measured in 
micro inches. 
‘That's where the 
new Chicago FV 
BOND Wheels 
excel. They give 
a precision 
smoothness so in- 
tensified that it 


passes any sur- 
face analyzer 
test. 


FV BOND is available in all types of Chicoge Mounted 
and Small Grinding Wheels—in all abrasives, grain 
and grade combinations. It Is the result of re- 
search and experiment on hundreds of aircraft Jobs. 
‘Mounted Wheels are tough, long lived, depend- 
‘Over 300 sizes, styles and grains, 

Chicage Grinding Wheels—Only six- 


Preto ae a 
iow WEB apron 
Mandan Tel o 1001 ; 


Power Grinders are still av. 
to all who have priorities, 


Send for Free Catalog. 


CHICAGO WHEEL & MFG. Co. 
‘HO West Monro Street, Det PO, eAcaee 7 ans 


ACHROMATIC LENSES 

ASTRONOMICAL OBJECTIVES 

OPTICAL FLATS—1/, WAVE 

‘A LUMINIZED DIAGONALS, '/2 WAVE 
RORS: '/: WAVE 
‘end details. 


ance 419° Base, 
Aa drips 


Pn 


ALL TYPES 
FOR MORE TOOL 
MILEAGE 


pros Fokas 8} Tot chee 
UTICA, N.Y. oe 


UTIC. 
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$ C ELECTRIC 
OUTBOARD MOTORS 


Plan on owning a modern 
SC Electric Outboard Motor. 

Quiet, dependable, efficient, 
these motors are ideal for trol- 
ling with boats up to 16 foot. 


SC BOAT & LUGGAGE TRAILERS 
A dual-purpose crailer for any fi 
round-bottom boat up to 18 fos 
utility body in place, a 1000 
1d equipment carrier. 
ducts will be available just 
‘as soon as civilian production ¢ 
Such ‘again be resume 
SILVER CREEK PRECISION CORP. 
SILVER CREEK, NEW YORK 


vee or 
und 


eduction. 
pri 
Browning Machine Guna) 20 mm 
irraft Guns) Curt P-40 ond P-46 Aircraft, 
‘ond Sterling Admiralty Engines. 


WORLD’S LOWEST r PRICED 


ADDING MACHINE "szrssizt~ 


inch “in 10. days it ‘not 


CALCULATOR MACHINE COMPANY (Mfrs.) 
DEPT, 445 P. ©, BOX 1118 CHICAGO, ILLINOIS 
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ELECTRICITY FOR ANY JOB 


ANYWHERE 


Is YOUR 
INVENTION 
ON THE 


POST WAR 
CARUBP AR 


If you have a metal product, patented or 
patent pending, or an invention beyond the 


idea stage on which you can furnish clear 


sketches and wiitien description, wile. us POST-WAR....| 
fully about it, We may have an interest in PRODUCTS WANTED 


i Organization experienced in manufacturing, engineer. 
‘common. Your rights ing and merchandising ts now incorosted in inechante 


ite eiecty IRRUOINAGE seal darts ate ae to 
respected, M A c H | N E | a 
148 W. SLAUSON P Ro 0 u c 1S 


LOS ANGELES 3 eda Ae ees te 
aterm 


For Tractors 
Shows how to Start a Good War-Time . Snakes eised ania 
Business with a Big Future D st and eany. Can cut 
\ eh ‘wood to pay {or 
‘quickly. Baally 

By) Low 

— PRICE 


p OLDE ZEE 


AUTOMATIC GRIP 


[SCREWDRIVERS 
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YOU CAN'T BEAT VA. with. KEENER 


this to relieve TORTURE of safth, FASTER * 


ATHLETES FOOT sige 


Make Model 
Planes for 
Uncle Sam! 

o other knife at any 


fall the vid 
make 


If you suffer from itching, burning sore- Bated Bret noice of 


‘ness from cracked, scaly skin between toes 
—just feel how the first applications of 
medicated liquid Zemo relieve distress. 
‘Then Zemo, on contact, actually kills the 


germs that most commonly cause and fe Pat atylen ive 

spread Athlete's Foot. a 
Use Zemo freely—soon your discom- Enives, you increase ‘output an 

fort should disappear. Zemo is a Doctor's ie accuracy 

formula backed by 35 yeurs’ success. The 2" handles 


first trial convinces. All drugstores. 


Mins buy Bera Strength tan ony Era Sonat EMO 
DIXON'S GRAPHITE 


| SLIPSTIK 


Fot fast RUB-ON lasting lubrication 
C| of bicycle chains, fire arm actions, 

doors, drawers, window slides and 
everything that sticks or squeaks. 


THINGS TO 
MAKE IN 
YOUR HOME 
WORKSHOP 


Usetut 
ous 


STANLEY TOOLS 
264 Elm Street, New Britain, Conn. 


LEARN ARC WELDING Gee AtoZ 


cole 
Marg BETTER Hiding) Ciera 
post WAR JOB Oneee 


used to a Practical Oesin 


s bein 


, weldin 


will be 3 Sroauction- 
ax produ 


sad war work 
{atormation 
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Battleship 


NO 
PRIORITY 
NEEDED 


THOUSANDS PURCHASED BY THE 
U.S. AIR CORPS AND ARMY ENGINEERS 


ying, Has 


ANDREW A ROBE WAREHOUSE 


ue in this Super-De Lase Toot Box Ki 
i 


metal snap locks and tout steel 
ked eonmel wrinkle nish wit 


LOOK AT THIS TOOL BOX , 


ALL STEEL 


Cantilever 


TRAYS | 


Limited sup- 


aut 


ae Your Home With 


= PLASTI-COTE | 


Amazing Liquid 
tic Paint 


* 
ONE COAT 
COVERS 


PLASTL-COTE is one of 
EXTERIOR Chemistry's war-tes 
miracles—THE PAINT 
= OF TOMORROW—TODAY! Ics sell-leveling, 
leaves no brush marks. So, anyone can 
apply i ONE COAT COVERS clapboard, stucco, brick, plascer- 
board, metal —any surface, Gives a hard, fadeproof finish 
thatis amazingly durable and beautiful. Washes like finest tle. 
Money Back Guarantee 
Use 25% of this liquid plastic paint. If not delighted, return 
the ree and receive fll refund, Order for cash, postpaid; ot 
CO.D., plus small express charge. Colors: White, Ivor 
Gream, Buff, Dusty Rose, Peach, Grey, Blue, Brown, Black, 
light, medium, or dark Green. Gal. covers 300 sq. ft. 


INTERIOR 


CELLO-NU PRODUCTS, 333 N. Mich. Dept. 1, Chicago 1 


Deoler Inquiries Invited 


“Combination Detachable” 
SCREWDRIVER 


Back the Attack—Keep the War Bonds You Buy 


Xcelite} pusvanney ov 340 exPEnTS 


This one 


NYE2-BT7-FBWE 


“Better hole up—a guy just got 
my uncle with a 30-30 Matlin!” | 


i 


A Little Breather Now 


Isa "Musy and Then 


ta Busy Ment 


If you're lucky enough to own an 
‘outboard motor, use it. Put it to work to keep 
you fit for your war-time job. 
‘And share your fun. When you go fishin’ take 
4 friend. Take one who has never fished before 
and give his heart the kind of lift that only 
fishermen know. You'll both be better for it. 
‘You'll have more fishin’ time, of course— 
and more fun all around—if the third party 

our trip is a Sea-Horse. 

1¢ Sea-Horse is a born fishin’ friend. 


Johnson Sea-Horses 


for 


oe 
THERE 1S NO SUBSTITUTE FOR EXPERIENCE 
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Saves 
VALUABLE TIME 
and MONEY! 


COMPLETE 
‘DESIGNED TO DO, HIGH GRADE WELDING. penrensvay 
FS nate 


DYNAMIC WELDER CO., 13 East 23rd St. BE Chicago 16, Ill. 


Pays HOSPITAL BILLS — [Tare worms 


ROUND WORMS 


for Whole Family Cec 


HOOK WORMS 


Costs 3c a Day for Adults | 
Only ae a Day tor Children HAE ORNS 


oped een Ss pty inane emer sommcmn fearon oS a ot notin 
Wherein Sivose Lan mana eG yore Noa : 

ica sarin, Pap oy oki heap a save! wth PULVEX 
SEC cles ormiennne 

eeu ee fr comasons, rags oS. fo operatine “namt WORM CAPSULES 


isorders, : 
tint overed bother policies Ya eect your ews doctor ‘ody leigh. Mie te, dprinent tors, Se 
Polley isoued DIRECT Bene ‘st fecal fay gates by ca eee eee 


SENG NOMOMEY fut Sue mall the coupon below quick for full 
details today! 


ss a ‘Act ‘| DIESEL CONVERSION 


Can’t | Keep 
Grandma In 
Her Chair 


Measure All Holes, Ste, 
You guaide Mrs 


Pinitesie Gili ae 
use of their trouble may 


kidneys are Nature's chiet way of taking, the ex: 
ceas acids and waste out of the blood. They help most 
Stople pass about 3 pints & day 
‘When disorder of kidney tion permits poisonous 
patie to Femain in your blood, it’ may ‘cause nagging 
Eitiache, fbeumatie. pains, leg pains, lows of pep and 
energy, getting up nights, swelling, tosis ‘under the 


aly bi 
py relief and ‘will help the 18 miles of kidney tubes flush 
Sut poisonous waste from your blood. Get Doan's Pills. 


WAR WORKERS—WIN “PRODUCTION AWARDS” 


CM [BEARS] EES 
“SEZZE, DREMEL MANUFACTURING CO. Dept. -124- RACINE, WISCONSIN] srza PRODUCTION 


RATIONED MOTORISTS eae Ac 


Now Get £X7RA 


{GASOLINE MILEAGE (_ “woron renronmanicip 


ie Att cans fd, TRIAL OFFER 


ees 


EVENTS CARBON — WATER VAPOR 


EVERYTHING Karrs MOTOR LIKE NEW SAVES 13-30% GAS! 


Dishes, glassware, furnl- 
ture, luagege | 


fron O10 way than the American 
ep It thet way. Buy War 


k, 30-200 am veroen 
fore tote Savings Bonds and Stamps regularly. 


ENGINES IN STOCK | 


The G. H. Q. miniature gasoline engine that really operates is still available, Over 100,000 
sold to date. 1/5 H. P. Complete with flywheel and propeller, fuel, 15 accessories and full 
instruction: y bench tested and ready to run. Power for all models. $20 complete. 
Send only $1.00—Shipped Collect C.0.D. same day. Send 25c for illustrated Catalog of hun- 
dreds of hobby items and airplane identification chart. 


GHQ MOTORS, Dept. SV84, P.0. Box 203, Madison Sq. Sta., New York 10, N.Y. 


Sharpens drills from 3/32” up to 1 
like new in 3 different dri ‘ang! 
Will grind short, medium and long twist drills 


Pays for itself the first week 


ONLY 
$2.95 


COMPLETE! 


Fred F. Ten Eyck, Distributor MONEY 
758 S. Irolo St. BACK 
Los Angeles 5, California = GUARANTEE 


PRECTSTON © 


— AS VITAL IN WAR AS IN PEACE 


very theater of war South Bend 
are holding to their pre-war 
8 for dependable precision, 
‘bile machine shops of our 
zed forces they duplicate 
tolerances on intricate parts 
for emergency repairs on guns, 
trucks and other essential 
equipment. On board many of the 

wvy's fighting shipe, where high pre- 
cision is an absolute requirement, 
they are also depended upon for the 
maintenance and repair of mechani- 
cal equipment. In the repair bases of 
the Air Forces, they play an equally 
important part in keeping planes in 


In all classes of war service these 
es are doing fine precision work 
only with the armed forces but 

industry where dependable 
as vital as speed and ver- 

a meeting war's urgent pro- 

1 schedules. 

When civilian production is re- 

South Bend precision will 

1 prove as indispensable to peace 
wlustry as itis now for exacting 
work, Embodying the improve: 
ments developed to meet war produc- 
“ments, South Bend E e 
‘oolroom Lathes, and Preci- 
‘Turret Lathes will be available. 


POST-WAR 
PRIORITY PLAN 


‘To those who cannot qualify 
3} forawar-time priority, South 


Bend Lathe Works offers a 
pfactigal Post-War Priority 
ian. You can place your or. 
er now for any South Bend 
Lathe. No deposit or down 
m ‘We ask only that 
der be placed in good faith. When 
civilian production is resumed, orders 
1 be filled in the sequence established 
by the numbers of the Post-War Priority 
souTH BEND Ceruiicstes, Should conditions recess 
es can fate, the order may be cancelled at any 
16" FOOUQOM LATHE time. Write now for details of this plan— 
ae and our Catalog No. 100-C. 


BUY WAR BONDS 


8 SOUTH BEND LATHE WORKS 


LATHE BUILDERS FOR 37 YEARS * SOUTH BEND 22, INDIANA 
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*SAVE FOR LATHES 


America’s ded after the 
ttlefront. r qualify for a 
And mathematics is basic knowledge for all mechanical bigger responsibilities, bigger opportunities—in | 

i It will be basic knowledge for post- factory, in the army, navy or air foree—learn ma 
war jobs in industry and business. Thousands of math- Now you can master mathematics at home 
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